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CHAPTER I. DEFINITIONS

A. DEFINITION OF ABBREVIATIONS

1. AASHTO - American Association of State
Highway and Transportation
Officials

2. ACI - American Concrete Institute

3. ANSI - American National Standards
Institute

4. ASTM - American Society for Testing and
Materials

5. AWWA - American Water Works Association

6. IMSA - International Municipal Signal
Association

7. ITE - Institute of Transportation Engineers

8. NEMA - National Electrical Manufacturing
Association

9. USAI - United Stated of America Standards
Institute

B. DEFINTION OF TERMS OR DESCRIPTIVE WORDS

1. Advertisement. The public announcement, as required
by law, inviting bids for work to be performed or
materials to be furnished.

2. Award. The action of the City accepting the proposal
of the lowest responsible bidder for the work, subject
to the execution and approval of a satisfactory
contract therefor and bond to secure the performance
thereof, and to such other conditions as may be
specified or as required by law.

3. Bidder. Any individual, partnership, corporation, or
joint venturer submitting a proposal to perform the
work contemplated.
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4. Bid Security. A bid security shall be a bond provided
by a surety company authorized to do business in this
State, or the equivalent in cash, or otherwise
supplied in a form satisfactory to the City in an
amount equal to or at least 5% of the amount of the
bid.

5. Change Order. A written order from the Engineer to
the contractor, as authorized by the contract,
directing changes in the work as made necessary or
desirable by unforeseen conditions or events
discovered or occurring during the progress of the
work.

6. Contract Documents. The contract documents shall
include, but not be limited to, the signed Contract
and Bond, Addendum, Notice to Contractors,
Instructions to Bidders, signed copy of the Bid,
General Conditions, Special Provisions, Technical
Specifications, and Plans and/or Supplemental
Sketches. The signed contract, together with the
other documents enumerated therein or hereinbefore,
forms the Contract between the parties. These
documents are as fully a part of the contract as if
attached thereto or repeated therein.

7. Contract Bond. The form of security approved by the
City to be used by the contractor and his surety or
sureties guaranteeing complete performance of the
contract and the payment of all legal debts pertaining
to the construction of the project, and conditioned as
may be required by the Code of the City of
Springfield, Missouri.

8. Contract Time or Completion Date. The number of
calendar days shown in the proposal, including
authorized extensions, is the time allowed for the
completion of the work contemplated in the contract.
If a calendar date for completion is shown in the
proposal, then the work contemplated shall be
completed by that date. A calendar day is defined as
every day shown on the calendar (including weekends
and holidays).

No time extensions will be granted for delays caused
by weather, utility conflicts, excavations
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encountering rock, changing excavation quantities or
contractor scheduling.

9. Contractor. The individual, partnership, corporation,
or joint venturer undertaking performance of the work
under terms of the contract, and acting directly or
through his or its agents, employees, or
subcontractors.

10. Engineer. The Director of Public Works or any of his
authorized representatives. Where the term “Director
of Public Works” is used, it shall mean the Director
of Public Works in person.

11. Extra Work. An item of work not provided for in the
contract as awarded but found essential to the
satisfactory completion of the contract and within the
intended scope of the contract, as determined by the
Engineer.

12. Notice to Contractors. The notification provided
prospective bidders, containing a general description
of the proposed work, and including information and
requirements for the submission of bids.

13. Notice to Proceed. The written notice from the
Engineer notifying the contractor of the data which he
is to begin prosecution of the work.

14. Pay Item. An item of work specifically described and
for which a price, either unit or lump sum, is
provided. It includes the performance of any and all
work and the furnishing of any and all labor,
equipment, and materials contemplated or described on
the plans or in the text of the specifications
included in the contract.

15. Plans. Drawings or reproductions thereof approved by
the City of Springfield, Missouri, which show the
location, character, and details of the work.
Technical Specifications and Special Provisions shall
prevail over plans when in conflict therewith.

16. Project. The proposed improvement together with all
appurtenances and construction to be performed thereon
under the contract.
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17. Proposal. The written offer submitted by the bidder
in the required manner on the form of proposal to
perform the work contemplated at his bid prices.

18. Form of Proposal. The approved form furnished by the
Public Works Department on which the bid prices for
the work are to be submitted.

19. Proposal Guaranty. The security furnished with a
proposal to insure that the bidder will enter into the
contract if his proposal is accepted.

20. Responsible Bidder. Any person, firm, or corporation
submitting a bid for the work contemplated who
maintains a permanent place of business, has adequate
plant equipment to do the work properly and within the
time limit that is established, and has adequate
financial status to meet his obligations contingent to
the work.

21. Responsive Bidder. Any person, firm, or corporation
submitting a bid for the work contemplated whose Bid
Form is complete and regular, free of exclusions or
special conditions and has no alternative bids for any
item unless requested in the Technical Specifications,
and has submitted all required information with the
bid.

22. Right-of-Way. Property rights acquired by the City of
Springfield for the construction and maintenance of an
improvement.

23. Special Provisions. Directions or requirements,
peculiar to the work and not otherwise thoroughly or
satisfactorily detailed or set forth in the general
conditions or technical specifications. Special
provisions may be included in the specifications or
may be included as a note or special detail on the
plans. Special provisions shall prevail over general
conditions, technical specifications, and plans
whenever in conflict therewith.

24. Specifications. The directions, provisions, and
requirements contained in these general conditions and
technical specifications, together with such as may be
added or adopted as supplemental specifications or
special provisions for the performance of the work and
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for the quantity, quality, and proportion of
materials.

25. Subcontractor. Any individual, partnership,
corporation, or joint venturer to whom the contractor,
with the consent of the Engineer, sublets any part of
the work under the contract.

26. Surety. A corporate body duly authorized to do
business in the State of Missouri, and which has
executed a bid bond with the bidder or a contract bond
with the contractor.

27. Work. The furnishing of all labor, materials,
equipment, and other incidentals necessary or
convenient to the successful completion of the project
and the carrying out of all duties and obligations
imposed by the contract documents.

28. Working Drawings. Shop drawings, bending diagrams for
reinforcing steel, or any other supplementary plans or
similar data which the contractor is required to
submit to the Engineer for approval.
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CHAPTER II. GENERAL CONDITIONS

A. BIDDING REQUIREMENTS AND CONDITIONS

1. Notice to Contractors. After the date is fixed for
the receipt of bids, the Director of Public Works may,
in addition to the notice required by law, give notice
of such date by mail to those contractors who are on
file with the Public Works Department for the type of
work involved in the contract being bid. Others will
be mailed a Notice to Contractors upon request. This
Notice to Contractors will contain a general
description of the proposed work, together with
instructions and information to the potential bidder
regarding specifications, approved plans, special
provisions, form of proposal, and other documents
affecting the work.

2. Statement of Bidders Qualifications. It is required
that any contractor bidding on a project have on file
with the Public Works Department a Statement of
Bidders Qualifications. This statement will be
considered current if filed within a year prior to the
bid opening. Failure of a contractor to provide this
statement could disqualify the contractor from bidding
on Public Works projects until such time as a valid
statement is filed. Any false statements made in or
omitted from the Statement of Bidder’s Qualifications
shall be grounds for rejection of that bid. A copy
of the Statement of Bidders Qualifications is included
at the end of this chapter for informational purposes.

3. Coordination of Plans, Technical Specifications, and
Special Provisions. These Specifications, Approved
Plans, Special Provisions, Form of Proposal and all
documents affecting the work issued by the Director of
Public Works to the contractor are essential parts of
the Contract and a requirement occurring in one is as
binding as though occurring in all. They are intended
to be mutually complementary. In case of discrepancy,
calculated dimensions shall prevail over scaled
dimensions; Special Provisions shall prevail over
Technical Specifications; Technical Specifications
shall prevail over Plans and Drawings.

4. Interpretation of Quantities in Bid Schedule. The
quantities appearing in the bid schedule are
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approximate only and are prepared for the comparison
of bids. Payment to the contractor will be made only
for the actual quantities of work performed and
accepted in accordance with the contract, except where
final measurements are not made, as hereinafter
provided. The scheduled quantities of work to be done
and materials to be furnished may each be increased,
decreased, or omitted as hereinafter provided.

5. Examination of Plans, Specifications, Special
Provisions, and Site of Work. The Director of Public
Works will prepare plans and specifications giving
such directions as will enable the contractor to carry
them out. The bidder is expected to examine carefully
the site of the proposed work, the proposal, plans,
specifications, supplemental specifications, special
provisions, and other contract documents before
submitting a proposal. The plans, specifications, and
other documents designated in the proposal form will
be considered a part of the proposal whether attached
or not.

a. It is the responsibility for each bidder before
submitting a bid to (a) examine the contract
documents thoroughly, (b) visit the site to
become familiar with local conditions that may
affect cost, progress, performance, or furnishing
of the work, (c) consider federal, state, and
local laws and regulations that may affect cost,
progress, performance, or furnishing of the work,
(d) study and carefully correlate bidder’s
observations with the contract documents, and
(e) notify engineer of all conflicts, errors, or
discrepancies in the contract documents, but the
submission of a bid shall be considered proof
that the bidder has made his own examination and
is satisfied as to the conditions to be
encountered in performing the work and as to the
requirements of the plans, specifications,
supplemental specifications, special provisions,
and other contract documents. The conditions
indicated on the plans and in the proposal
represent information available from surveys and
studies.

b. Information and data reflected in the contract
documents with respect to underground facilities
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at or contiguous to the site is based upon
information and data furnished to the City by
owners of such underground facilities or others,
and neither the City nor the engineer assumes any
responsibility for the accuracy or completeness
thereof unless it is expressly provided otherwise
in the Special Provisions.

c. Provisions concerning responsibilities for the
adequacy of data furnished to prospective bidders
on subsurface conditions, underground facilities,
and other physical conditions, and possible
changes in the contract documents due to
differing conditions appear in Chapter II,
paragraph G.5 of the General Conditions.

d. Before submitting a bid, each bidder will be
responsible to make or obtain such explorations,
tests, and data concerning physical conditions
(surface, subsurface, and underground facilities)
at or contiguous to the site, or otherwise which
may affect cost, progress, performance, or
furnishing of the work and which bidder deems
necessary to determine its bid for performing and
furnishing the work in accordance with the time,
price, and other terms and conditions of the
contract documents. If bidder elects to make
explorations in public street rights-of-way, an
excavation permit must be obtained from the
office of the Director of Public Works
Department.

e. Cautionary Note Regarding Karst Features: The
predominant limestone strata in the Springfield
area is extensively weathered, resulting in the
formation of numerous karst features; caves,
springs, sinks, losing streams, cherty clay
residuum, etc. In many areas, stream erosion has
removed the residuum and rock is at or very close
to the surface, whereas in other areas as much as
40 feet of residuum remains. The contact between
the bedrock and residual soil is extremely
pinnacled. Bedrock pinnacles commonly have 10-15
feet of relief and as much as 30 feet.
Typically, the limestone pinnacles project
vertically upward from narrow bedrock lows or
cutters between the pinnacles. Locally, a mass
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of limestone may be “floating” with clay
completely surrounding the large limestone block.

Karst features are likely to exist beneath the
surface on the project site which was not
detected by the City’s subsurface investigation
and which is not depicted in the project
drawings. Contractor expressly acknowledges that
no representations are made in the project
drawings or plans as to either the presence or
absence of karst features and contractor agrees
to be estopped from making any claims to the
contrary.

6. Preparation of Proposals. All proposals must be
properly signed and sealed and submitted as set forth
in the Notice to Contractors. Each bidder shall
specify in his proposal, in figures, a unit price for
each of the separate items listed in the proposal.
The proposal shall not contain interlineations,
alterations, or erasures except as noted in Sec. A.6.a
below. The bidder shall show the products of the
respective unit prices and quantities in the amount
column provided for that purpose. These extensions
shall be totaled and in case of errors or
discrepancies in extensions, the unit prices shall
govern. All entries on the proposal form shall be in
ink or typed. All errors in extensions or totals will
be corrected by the Engineer and such corrected
extensions and totals will be used in comparing bids.

a. A bidder may alter or correct a unit price, lump
sum bid, or extension entered on the proposal
form by crossing out the figure with ink and
entering a new unit price, lump sum bid, or
extension above, below, or the side in ink, and
initialing the alteration or correction. If an
alteration or correction of a unit price or lump
sum bid is not initialed, the original unit price
or lump sum bid will be assumed to be correct.
All corrections must be made before any bids have
been opened.

b. A proposal of an individual, including those
doing business under a fictitious name, shall be
signed by the individual, and his address shown.
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c. A proposal by a partnership or joint venture,
including individuals doing business under
fictitious names, or corporations, shall be
executed by at least one of the partners followed
by the title “Partner,” or one of the joint
venturers followed by the title “Joint Venturer”
and the business address of the partnership or
joint venturer shown. The true legal name and
address of each partner and joint venturer shall
also be shown.

d. A proposal by a corporation, whether acting alone
or as a joint venturer, shall include the address
and name of the corporation and shall be signed
by a person authorized by its Board of Directors
to bind the corporation, with his title shown.

e. The name and address of the bidder shall be
stated the same on all Contract Documents
including the proposal, bid bond, contract,
performance bond and insurance policies and
certificates.

f. If the successful bidder is doing business in the
State of Missouri under a fictitious name, such
bidder shall furnish to the director of Public
Works a certified copy of its registration of
fictitious name issued by the Secretary of State,
State of Missouri. No contract will be executed
by the City until such certificate is furnished
by the bidder. If the successful bidder already
has on file with the Director of Public Works
such a certificate, an additional certificate
will not be required.

g. All successful bidders who are corporations
organized in states other than Missouri, shall
furnish at their cost, a certified copy of a
certificate of authority and license to do
business in Missouri, said certificate to remain
on file with the Director of Public Works. No
contract will be executed by the City until such
certificate is furnished by the successful
bidder. If the successful bidder already has on
file with the Director of Public Works such a
certificate, an additional certificate will not
be required. The successful bidder agrees to
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cause its authority and license to do business as
a foreign corporation to be continued and
extended throughout the life of the contract, and
until all claims thereon and thereunder shall
have been finally settled.

h. All successful bidders must have or must obtain
an occupational license with the City of
Springfield, Missouri. The cost for this
occupational license shall be borne by the
bidder. No contract will be executed by the City
until this occupational license has been
obtained.

i. Where in the proposal form a “Unit Price” is set
forth, the “Unit Price” shall include the
furnishing by the contractor of all labor, tools,
materials, machinery, appliances, plant and
equipment appurtenant to, and necessary for the
construction in every detail and the completion
in a first class, workmanlike manner of all the
work to be done under these qualifications. The
“Unit Price” shall also include all permanent
protection of overhead, surface and underground
structures, dust control during construction,
cleaning up, finish, overhead expense, bond,
insurance, patent fees, royalties, risk due to
the elements, delay, profit, injuries, damages,
claims, and all other items not specifically
mentioned that may be required to fully construct
each item of work complete and in place.
Contractors are warned that unbalancing of bids
may be cause for rejection. Proposals that show
any omissions, alterations of form, additions not
called for, conditional or alternate bids not
called for, or irregularities of any kind may be
rejected.

j. All proposals must be accompanied by a cashier’s
check or certified check for not less than five
(5%) percent of the amount of the bid and made
payable to the City of Springfield, Missouri, or
an acceptable bidder’s bond guaranteed by a
corporate surety company engaged in the business
of signing surety bonds in the State of Missouri,
said bidder’s bond or check to be paid
unconditionally to the City of Springfield in the
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amount of not less than five (5%) percent of the
bid.

k. A bidder may withdraw or revise a proposal after
it has been deposited as set forth in the Notice
to contractor, provided the revision or the
request for such withdrawal is received before
the time set for opening proposals. Any proposal
received after the time for opening of bids will
be returned to the bidder unopened.

l. Proposals will be opened and bid totals read
publicly at the time and place indicated in the
Notice to Contractors. Bidders, their authorized
agents, and other interested parties are invited
to be present.

7. Right to Reject Proposals. The City reserves the
right to reject any or all bids and waive
technicalities if it is in the best interest of the
City and may resubmit an invitation for bids with the
same specifications to the same or other persons or
award to the next lowest responsible responsive
bidder. Reasons for rejection of proposals will not
be limited to but may include the following:

a. Lack of competency and adequate machinery, plant
and/or other equipment, as revealed by the
“Statement of Bidders Qualifications.”

b. Uncompleted work which, in the judgement of the
City might hinder or prevent the prompt
completion of additional work if awarded.

c. False information provided on the “Statement of
Bidders Qualifications.”

d. Failure to pay, or satisfactorily settle, all
bills due for labor or materials on former
contracts.

e. Failure to comply with any pre-qualification
regulations of the City.

f. Default under previous contracts.
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g. Unsatisfactory performance record as shown by
past work for the City judged from the standpoint
of workmanship and progress.

h. When any agent or employee of the prospective
bidder currently serves as an employee or agent
in the City.

i. When any agent or employee of the prospective
bidder has participated in the preparation of
plans or specifications for the proposed work.

j. More than one proposal for the same work from an
individual, firm, partnership or corporation
under the same or different names.

k. Evidence of collusion among bidders.

l. Unbalanced proposals in which the bid prices for
some items are obviously out of proportion to the
bid prices of other items.

m. If the proposal does not contain a unit price for
each pay item listed except in the case of
authorized alternate pay items or lump sum pay
items.

n. If there are omissions, erasures, unauthorized
additions, conditional bids, or irregularities of
any kind which may tend to make the proposal
incomplete or ambiguous as to its meaning.

o. If the proposal is prepared with other than ink
or typewriter.

B. AWARD AND EXECUTION OF CONTRACT

1. Consideration of Proposals. After the proposals are
opened and the bid totals read, they will be compared
on the basis of the summation of the products of the
approximate quantities shown in the bid schedule
multiplied by the unit bid prices. The results of
such comparisons will be immediately available to the
public.

2. Award of Contract. The contract will be awarded by
the City to the lowest responsible responsive bidder
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as soon as practicable after the opening of the bids.
The responsibility of the contractor will be
determined by the City. If the Federal Government or
any agency thereof is paying all or a portion of the
cost of construction of the project, the award made by
the City will be tentative until proper concurrence of
the Federal Government or agency therein has been
received. In making the award, if alternate bids have
been requested, that alternate which will be in the
best interest of the City will be used.

3. Contract Security. The successful bidder shall at the
time of the execution of the contract furnish a surety
bond in an amount at least equal to one hundred (100%)
percent of the total amount of the contract, as
evidenced by the proposal tabulation, guaranteeing the
full and prompt completion of the work and performance
of the contract, and for the protection of the City.
The bond shall be to the City of Springfield,
Missouri. If the bond is executed by a surety which
is a corporation organized in a state other than
Missouri, it shall be countersigned by a Missouri
resident agent of such corporation. All proposals
shall be accepted, contingent upon furnishing a
contract bond executed by an approved surety.

4. Assigning or Subletting the Contract. The names,
addresses, telephone numbers, and proposed work items
and amount of all subcontractors the bidder expects to
use in performing the work under this proposal shall
be furnished with the bid proposal. If no
subcontractors are expected to be used, a statement to
that effect must accompany bid proposal. After the
bid opening the successful bidder may not substitute
any of the subcontractors identified in the bid,
except with the approval of the Director of Public
Works and for good cause shown. The availability of
another subcontractor at a lower cost to the general
contractor after bid opening shall not constitute good
cause for such substitution.

a. If after due investigation the Department of
Public Works has reasonable objections to any
proposed subcontractor before the notice of award
is given, the department may request the apparent
low bidder to submit an acceptable substitute
without an increase in the bid price. If the
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apparent low bidder declines to make any such
substitutions, the Department of Public Works may
award the contract to the next lowest bidder that
proposes to use acceptable subcontractors. The
declining to make requested substitutions will
not constitute grounds for sacrificing the bid
security of any bidder.

b. The contractor shall not assign or sublet any
portion of the contract not previously identified
to be sublet at the time of bid opening, without
the written approval of the Director of Public
Works. The Director’s written approval of the
contractor subletting work shall not be construed
as making the City a part of such subcontract, or
subjecting the City to liability of any kind of
any subcontractor.

c. No subcontractor shall under any circumstances
relieve the contractor or his surety of his
liability and obligation under the contract, and
all transactions will be made through the
contractor. Subcontractors will be recognized
and dealt with only as workmen and
representatives of the contractor.

d. If approval is given for subletting work, the
contractor shall perform with his own
organization bid items amounting to not less than
fifty (50) percent of the total contract cost.
The percentage of the work to be performed shall
be computed using the bid items as shown on the
bid proposal and the unit prices as submitted by
the contractor. No breakdown of the bid items
will be allowed, such as breaking an excavation
bid item into labor, equipment, fuel, etc. The
unit prices used in the computation will be the
bid price on the bid proposal, not the price the
contractor is to pay the subcontractor. The
contract value of items so designated as
specialty items in the contract by the Special
Provisions when subcontracted may be deducted
from the total contract price before computing
the amount of work required to be performed by
the prime contractor.
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e. A subcontractor may not subcontract any portion
of his work.

5. Return of Bid Security. The proposal guaranty,
whether check or surety bond, of the low bidder will
be retained by the City until the contract has been
executed, all insurance requirements met, and
satisfactory contract bond furnished. If the proposal
guaranty is a check, it will then be returned to the
low bidder. The proposal guaranty of the second low
bidder will be retained until the City has determined
that the award will not be made to them at which time
the proposal guaranty will be returned if it is a
check. If errors or irregularities appear in the
proposal of either of the apparent low and second low
bidders which create doubt as to the status of such
proposal, the proposal and guaranties will be retained
for all bidders until such time that the low bidder
has been definitely established, any checks submitted
as a proposal guaranty by the other bidders will then
be returned. Any surety bond furnished as a proposal
guaranty will be returned only upon request of the
bidder furnishing it. If an award is not made, all
checks submitted as a proposal guaranty will be
returned to the bidders.

6. Execution of Contract. The individual, partnership,
corporation or joint venturer awarded the contract
shall return the prescribed copies of the contract,
bond and insurances, properly executed, to the office
of the Director of Public Works within 10 days after
the contract has been mailed to the bidder. No
proposal shall be considered binding upon the City
until the successful bidder has executed and returned
the contract, a satisfactory bond, and the required
insurances. No contract shall be considered effective
until it has been fully executed by all of the parties
hereto.

7. Failure to Execute Contract. Failure to execute
the contract and file acceptable bond and insurances
within 10 days after the contract has been mailed to
the bidder shall be just cause for the cancellation of
the award and the forfeiture of the proposal guaranty.
Award may then be made to the next lowest responsible
bidder, or the work may be readvertised and
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constructed under contract or otherwise, as the City
may decide.

C. SCOPE OF WORK

1. Intent of Contract. The intent of the contract is to
provide for the construction and completion in every
detail of the work described. The contractor shall
furnish all labor, materials, equipment, tools,
transportation, and supplies required to complete the
work in accordance with the plans, specifications, and
terms of the contract.

2. Alteration of Plans. The City reserves the right to
make, at any time during the progress of the work,
without notice to the surety, such increases or
decreases in quantities up to 25% of the total
contract price for the project and such alterations in
the details of construction, including alterations in
the grade or alignment of the improvement or structure
or both as may be found necessary or desirable. Plan
changes may include the addition, elimination,
reduction, or increase of any one or more items or
units. If the plan change results in the increase or
decrease of the quantity of a major item by more than
25 percent, the City or the contractor may require
negotiation of the unit price for that portion of the
major item above 125 percent or below 75 percent of
the quantity stated in the Contract. A major item,
for the purpose of this Section, will be considered to
be single bid items or if noted elsewhere a group of
items or separate schedules, the total cost of which
exceeds 15 percent of the total contract price for the
project. If the City and the contractor cannot agree
upon a unit price within ten (10) calendar days, the
contractor shall immediately proceed to perform the
work as set out in Section C-8 (Extra Work and Force
Account) of this chapter. For Contract plan changes
involving work for which there is no unit price, City
and contractor shall, if possible, agree on a fair
unit price or sum to be added to or deducted from the
Contract, as appropriate. If a unit price or sum
cannot be agreed upon within ten (10) calendar days,
the contractor shall immediately proceed to perform
the work as set out in Section C-8 (Extra Work and
Force Account) of this chapter.
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3. Public Convenience and Safety. Precautions shall be
exercised at all times for the protection of persons
(including employees) and property. The safety
provisions of applicable laws, and building and
construction codes shall be observed. Machinery,
equipment and all hazards shall be guarded or
eliminated in accordance with safety provisions for
protection of the public as contained in the
Occupational Safety and Health Administration
Regulations. Contractor shall conduct the work at all
times so as to cause no more obstruction or
inconvenience to the public than is deemed necessary
by the Engineer. Free passage for vehicles and
pedestrians shall be maintained by the contractor, at
his expense, along roadways, sidewalks and drives, by
bridging, if necessary, where it is practical to do
so. Where bridging is unnecessary or impractical in
the opinion of the Engineer, the contractor may
arrange for the diversion of traffic as hereinafter
provided. If the contractor is required to maintain
traffic over the project, he shall maintain the
roadbed substantially free of ruts, holes, and
detrimental surface deformations. Free access shall
be provided to all fire hydrants, water and gas valves
and fire alarms or police call boxes.

4. Control of Traffic. The contractor shall provide for
a sufficient number of warning lights, signs, and
barricades, to be available on the work site or as
shown in the plans, and shall cause them to be placed
in such numbers and at such locations as required to
maintain reasonable safety to pedestrians and
vehicular traffic. If it becomes necessary to divert
traffic, a detour route shall be selected by the
Traffic Engineer and the contractor shall place at his
expense or as provided for in the Contract,
directional signs of such nature and in sufficient
numbers to clearly define the detour route. All
signing, drums, lights, and barricades shall conform
to the Manual on Uniform Traffic Control Devices 2000
Edition published by the Federal Highway
Administration, including any revisions thereto, and
the plan sheets.

Contractor shall be responsible for providing and
maintaining all traffic control devices and flaggers
as necessary to protect the project area and safeguard
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and direct traffic around their work, and to provide
detours as shown on the detour plan provided. Signs
and barricades shall be properly maintained during the
time the construction project exists and must be
modified if determined necessary by the project
inspector. They shall remain in place only as long as
they are needed and shall be removed immediately
thereafter. Where operations are performed in phases,
there shall be in place only those devices that apply
to the conditions present during the phase in
progress. Signs that do not apply to existing
conditions shall be removed, covered, folded, or
turned so as to not be readable by oncoming traffic.

The City reserves the right to remedy any neglect on
the part of the contractor as regards public
convenience and safety which may come to its attention
after twenty-four (24) hours notice in writing to the
contractor; and failure of the contractor to correct
such neglect, save in cases of emergency, in which the
City shall have the right to remedy any neglect
without notice. In either case, the cost of such work
done by the City shall be paid by the contractor to
the Office of the Director of Public Works prior to
final payment or shall be deducted from final payment.

5. Protection of Public and Private Utilities. The
contractor shall be responsible to support, sustain,
and protect all existing privately and publicly owned
utilities including but not limited to pipes,
conduits, cables, poles, wires, hand holes, fiber
optic facilities, meters, valves, manholes, service
lines, signs, markers, or other apparatus under, over
along, across, or otherwise affected by the work.

The contractor shall make every effort to locate all
utilities by contacting the Missouri One Call System,
by contacting the owners of the utility, by
prospecting, or otherwise in advance of any excavation
operations. Certain pipelines, water mains, gas
mains, sanitary sewers, and other existing underground
and above ground installations and structures in the
vicinity of the work to be performed hereunder are
indicated on the plans according to the information
made available to the City. The City does not
guarantee the accuracy or completeness of such
information, however. The failure of the City to show
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such utilities on the plans shall not relieve the
contractor of his responsibility for the preservation
and protection of such utilities.

The contractor will be solely responsible for any or
all damages whether direct, indirect, or consequential
to underground or above ground utilities and the
surroundings, and shall indemnify and hold harmless
the owner and engineer for any and all claims or
judgments whenever made as a result of his actions.

If existing utilities are damaged through carelessness
or neglect of the contractor, they shall be repaired
by the authorities having control over the same.
Costs for these repairs will be paid by the
contractor.

The contractor shall coordinate his operations with
the affected utility agency that is making necessary
adjustments, relocations, removals, or construction of
new fixtures and shall permit free access to the site
for such work. It is understood and agreed that the
contractor has considered in his bid all of the
permanent and temporary utility appurtenances in their
present or relocated positions whether or not they are
shown on the plans and that no additional compensation
will be allowed for any delays, inconvenience, or
damage sustained by the contractor due to any conflict
or interference from the said utility appurtenances or
the operation of moving them. If the owners of
utility facilities fail to cooperate and coordinate
their work with that of the contractor and that
failure results in actual delay to the contractor in
the overall completion of the project, such delay will
be considered in the time specified in the contract
for completion, provided the contractor notifies the
Engineer of the delay at the time it occurs.

6. Damage to Private Property. The contractor shall
confine his work to the City’s premises, including
easements and construction permit areas. He shall not
enter upon or place materials on any private premises
except by written consent of the individual owners,
and he shall save the City harmless from all suits and
actions of every kind and description that might
result from his use of private property. Any work
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outside of the easements or right-of-way shown could
be considered trespassing.

The contractor shall protect, shore, brace, support,
and maintain all underground pipes, conduits, drains,
and other underground construction uncovered or
otherwise affected by the construction work performed
by him. All pavement, surfacing, driveways, curbs,
walks, buildings, utility poles, guy wires, and other
surface structures affected by construction operations
in connection with the performance of the contract,
together with all sod and shrubs in yards and parking
areas crossed by, or adjacent to, the construction
limits, shall be maintained and, if removed or
otherwise damaged, shall be restored to the original
condition whether within or outside the easement. All
replacements of such underground construction and
surface structures, or parts thereof, shall be made
with new materials conforming to the requirements of
these specifications or, if not specified, as approved
by the engineer.

The contractor shall be responsible for all damage to
streets, roads, highways, shoulders, ditches,
embankments, culverts, bridges, or other public or
private property or facility, regardless of location
of character, which may be caused by moving, hauling,
or otherwise transporting equipment, materials, or men
to or from the work or any part or site thereof
whether by him or his subcontractors. The contractor
shall make satisfactory and acceptable arrangements
with the owner of, or the agency or authority having
jurisdiction over, the damaged property or facility
concerning its repair or replacement or payment of
costs incurred in connection with said damage.

No fence outside the right-of-way or easement limits
shall be removed without the prior written consent of
the owner of the lot or tract of land on which such
fence is located.

The contractor shall cause all lot corner pins
disturbed by his operation to be reset by a registered
land surveyor and will on completion of the work file
with the City a certificate from the surveyor that
said pins have been reset.
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7. Removal of Drainage Pipe and Culverts. Drainage
structures at driveways, private entrances, and street
intersections which must be removed during the normal
prosecution of the work called for in the contract
shall be deemed the property of the City of
Springfield. The contractor shall use reasonable care
in the removal of all drainage structures and stack
them for salvage by the City. Should the City not
wish to claim such drainage structures, the contractor
will be required to remove them from the job site. It
will be the contractor’s responsibility to notify the
City that said structures are available for salvage
and upon the expiration of three (3) working days of
such notice, if the City has not removed said drainage
structures from the site of the work, it shall be
deemed that the City has relinquished all claim to
said drainage structure.

8. Extra Work and Force Account.

a. The contractor shall perform unforeseen work, for
which there is no provision included in the
contract, whenever it is deemed necessary or
desirable to complete the work as contemplated.
Such work shall be performed in accordance with
the specifications and as directed by the
Engineer.

b. Payment for extra work will be based on lump sum
or unit prices previously agreed to in writing by
the parties to the contract or the City may
require the contractor to do such work on a force
account basis.

c. Force account work will be compensated in the
following manner:

(1) Labor. The contractor will receive the rate
of wage paid by him for each hour that all
labor is engaged in such work. The
contractor will receive the actual costs
paid to, or in behalf of, employees by
reason of health and welfare benefits,
pension fund benefits or other benefits
required by an employment contract. An
additional amount equal to 35 percent of the
sum of the above items will also be paid to
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the contractor. No separate payment will be
made for insurance premiums, unemployment
insurance contributions and social security
taxes as compensation for these costs will
be considered as fully covered in the 35%
figure stated above.

(2) Materials. The contractor will receive the
actual cost of materials accepted by the
Engineer and used in the work; including
transportation charges paid by the
contractor. An additional amount equal to
15 percent of the material and
transportation cost will also be paid to the
contractor. No compensation will be allowed
for materials, such as forms, which are used
in connection with, but do not enter
permanently into the work.

(3) Equipment. For any equipment necessary to
the work, including all fuel and lubricants,
tires, and repairs, the contractor will be
allowed the hourly rental rates set out in
the “Rental Rate Blue Book for Construction
Equipment” on file in the Public Works
Department at the time the work is done.
The allowed rates will be the sum of the
bare hourly rates and the estimated
operating cost per hour. The allowed time
for the hourly rental rates will include
that required to move the equipment to and
from the site of the force account work plus
the actual operating time on the work. If
the actual unit of equipment is not listed
in the schedule, the rate listed for similar
equipment shall be used.

(4) Miscellaneous. The Engineer has the
authority to require alterations in the
equipment and labor force assigned the force
account work, to limit authorization of
overtime or to require overtime work when an
emergency exists.

No allowance will be made for general
superintendence, the use of small tools or
equipment or other costs not specifically
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herein provided. All subcontractors will be
considered employees of the contractor.

(5) Compensation. Each day the contractor’s
representative and the Engineer shall
compare records of the cost of the force
account work and the agreed upon record
shall be signed by both the Engineer and the
contractor. No payment will be made for
the force account work until the contractor
has furnished the Engineer with itemized
statements of cost of such work.

D. CONTROL OF WORK

1. Authority of the Engineer.

a. When work is being performed under direct contact
with the City of Springfield, the Engineer, or
his duly authorized representative will decide
all questions which may arise as to the quality,
quantity and acceptability of materials furnished
and work performed. The Engineer’s decision as
to the intent of the contract, plans,
specifications and estimates, and as to all
questions arising as to the acceptable
fulfillment of the contract on the part of the
contractor; all questions of classification; the
proper compensation for the performance or breach
of the contract; all claims of any character
whatsoever in connection with or growing out of
the construction whether claimed under the
contract, under force account, under quantum
merit, or otherwise; and the Engineer’s estimates
and decisions shall be final, binding, and
conclusive upon all parties to the contract.

b. The Engineer, or his duly authorized
representative, has the authority to suspend work
being performed on City rights-of-way, wholly or
in part for such period or periods as he may deem
necessary due to the failure of the contractor to
correct conditions unsafe for the workmen or
general public.

c. In case of failure on the part of the contractor
to execute work ordered by the Engineer, the
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Engineer may, at the expiration of a period of 48
hours after giving written notice to the
contractor, proceed to execute such work as may
be deemed necessary, and the cost thereof shall
be deducted from compensation due or which may
become due the contractor under the contract.

d. When work is performed on City rights-of-way in
conjunction with private improvements, all work
will be inspected by the Department of Public
Works to ensure conformity to these General
Conditions and Technical Specifications. The
Registered Professional Engineer or Architect
sealing the construction plans will decide all
questions which may arise as to the quantity of
materials furnished; work performed as to the
acceptable rate of progress; all questions as to
the acceptable fulfillment of the contract
between the developer and the contractor; all
questions of classification; the proper
compensation for the performance or breach of the
contract; and all claims of any character
whatsoever in connection with or growing out of
the construction contract between the developer
and the contractor. The Engineer sealing the
construction plans will also be responsible for
resolving any conflicts between the plans and
existing site conditions; any conflicts between
the plans and the construction staking; and any
conflicts between constructability of the plan
and these specifications and site conditions.

e. Nothing contained in this section or in the
contract shall be construed as requiring or
permitting the Engineer or his duly authorized
representative, to direct the method or manner of
performing any work at a job site.

2. Authority and Duties of the Inspectors.

a. The Engineer may appoint inspectors as assistants
to inspect all materials used and all work
performed within the City’s rights-of-way. Such
inspection may extend to any or all parts of the
work and to the preparation or manufacture of the
materials to be used. The inspectors will not be
authorized to revoke, alter, enlarge or relax the
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provisions of the specifications whether or not
the work is being performed in accordance with a
City Contract or for a private development.

b. An inspector will not be authorized to approve or
accept any portion of the work or to issue
instructions contrary to the plans and
specifications. The inspector will have
authority to reject defective material and to
suspend any work that is being improperly done,
subject to the final decision of the Engineer.
The inspector will exercise such additional
authority as may, from time to time, be
especially delegated to him by the Engineer.

An inspector will call to the attention of the
contractor, whether by contract with the City or
by private development, any lack of compliance
with the plans or specifications. However,
failure of an inspector or the Engineer to call
the attention of the contractor to the faulty
work, or lack of compliance with the plans and
specifications, shall not constitute acceptance
of said work.

c. When an inspector is assigned to the work being
performed in conjunction with a private
development, the inspector will only inspect and
approve the work performed to ensure compliance
with these General Conditions and Technical
Specifications.

d. When an inspector is assigned to the work being
performed in conjunction with a City Contract,
the inspector will keep the Engineer informed as
to the progress of the work and the manner in
which it is being accomplished.

3. Approval of Private Development Plans by Director of
Public Works. The Director of Public Works must
approve all plans for public improvements within the
City of Springfield. This approval is a conceptual
approval only and does not give detail approval to any
particular design item or data shown on the plans, nor
does it give approval for any deviation from City
specifications unless that deviation is shown on the
plans by a general note and has prior written
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approval. The Registered Professional Engineer or
Architect who sealed the plans is responsible for all
lines and grades, field data, constructability of the
design and all other items affecting the project
including compliance with the City specifications.

4. Working Drawings.

a. Working drawings for structures within the City
rights-of-way or easements shall be furnished by
the contractor and shall consist of such detailed
plans as may be required to adequately control
the work and which are not included in the plans
furnished by the City. Required working drawings
must be approved by the Director of Public Works
and such approval shall not relieve the
contractor of any of his responsibility under the
contract for the successful completion of the
work.

b. The contract price will include the cost of
furnishing all working drawings.

5. Conformity with Plans and Specifications. All work
performed and all materials furnished shall be in
conformity with the lines, grades, cross sections,
dimensions, and material requirements, including
tolerances, shown on the plans or indicated in the
specifications.

a. If the Engineer finds the materials or the
finished product in which the materials are used
not in conformity with the plans and
specifications but that reasonably acceptable
work has been produced, he will then make a
determination as to whether or not the work will
be accepted and remain in place. If accepted,
the Engineer will document the basis of
acceptance by contract modifications which may
provide for an appropriate adjustment in the
contract price for such work or materials as he
deems necessary to conform to his determination
based on engineering judgement.

b. If the Engineer finds the materials or the
finished product in which the materials are used
or the work performed have resulted in an
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unacceptable product, the work or materials shall
be removed and replaced or otherwise corrected by
and at the expense of the contractor.

6. Errors and Omissions. The contractor shall take no
advantage of any apparent error or omission in the
plans or specifications. If the contractor discovers
such an error or omission, he shall immediately notify
the Engineer. The Engineer will then make such
corrections and interpretations as may be deemed
necessary for fulfilling the intent of the plans and
specifications.

7. Cooperation by Contractor. The contractor shall give
the work the constant attention necessary to
facilitate the progress thereof, and shall cooperate
with the Engineer and other contractors in every way
possible. The contractor shall conduct his work so as
not to interfere with or hinder the progress or
completion of the work being performed by other
contractors or utilities. The contractor shall
schedule his work and shall place and dispose of the
materials being used so as not to interfere with the
operations of other contractors. Pavements over which
hauling is performed shall be kept clean of spilled or
tracked on materials at all times.

8. Inspection. The contractor shall furnish the Engineer
with every reasonable facility for ascertaining
whether or not the work performed as in accordance
with the requirements and intent of the plans and
specifications. Any work done (except excavation) or
material used without suitable supervision by the
contractor or inspection by the Engineer may be
ordered removed and replaced at the contractor’s
expense. The contractor shall also provide reasonable
access and inspection of the project site and work
being performed to representatives of the Federal
Government, Missouri Highway Commission, Missouri
Department of Natural Resources, Greene County, and
City of Springfield

9. Work in Inclement Weather. No construction work shall
be done during stormy, freezing or inclement weather,
except as can be done satisfactorily and in accordance
with applicable specifications and with the approval
of the Engineer. This provision will not be
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justification for time extensions on calendar day
contracts.

10. Street Closure. When it becomes necessary to close a
street, the contractor shall notify the Traffic
Engineer at least seven days in advance of such
closure including information as to the exact location
and extent, the time and expected duration and the
reason for the closure. If, in case of an emergency,
it becomes necessary to close any street without
advance notice, the contractor shall immediately
notify the Police and Fire Department and advise the
Traffic Engineer of such closure.

11. Removal of Defective and Unauthorized Work. All work
which has been rejected or condemned shall be
repaired, or if it cannot be repaired satisfactorily,
it shall be removed and replaced at the contractor’s
expense. Defective materials shall be immediately
removed from the site of the work. Work done without
line and grade having been given, work done beyond the
lines or not in conformity with the grades shown on
the plans, work done without proper inspection, or any
extra or unclassified work done without written
authority and prior to agreement in writing as to
prices, shall be considered as unauthorized work and
done at the contractor’s risk. All work considered
unauthorized, at the option of the Engineer, may not
be measured and paid for, and may be ordered removed
at the contractor’s expense. Upon failure of the
contractor to repair satisfactorily or to remove and
replace rejected, unauthorized, or condemned work or
materials immediately after receiving notice to the
contractor, the City has the authority to cause
unauthorized work to be removed. The cost of such
work shall be paid to the Office of the Director of
Public Works prior to final payment or shall be
deducted from final payment.

12. Protection and Restoration of Property. Where the
work passes over or through private property,
easements or right-of-way are as shown on the plans.
Any work outside of the easements or right-of-way
shown could be considered as trespassing. The
contractor shall notify the proper representatives of
any public utility, any corporation, any company or
any individual, not less than two (2) working days in
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advance of any work which might damage or interfere
with their property or operation along or adjacent to
the work. The contractor shall be responsible for any
damage or injury to property of any character by
reason of any negligent act or omission on the part of
the contractor or the contractor’s employees or
agents, or due to defective work or materials, or due
to his failure to reasonably or properly prosecute the
work. When and where any such damage or injury is
done to public or private property on the part of the
contractor, he shall restore or have restored at his
own cost and expense such property to a condition
equal to or exceeding that existing before such damage
was done, by repairing or otherwise restoring as may
be directed, or he shall make good such damage from
injury in a manner acceptable to the Engineer. In
addition to the above, the contractor shall, unless
otherwise indicated on the plans: (1) Cause any fences
upon the real estate that may be damaged or destroyed
to be removed and replaced; (2) Cause any bushes,
flowers or shrubbery upon the real estate to be
removed and replaced when necessary to avoid
destruction or injury, covenanting only to use
reasonable care to preserve the life and condition of
same; (3) Cause any excavation upon the real estate to
be backfilled and graded to the original grade; (4)
Remove, insofar as reasonably possible, all debris
resulting from construction, including rock; (5) Cause
the re-seeding of any disturbed area; (6) Preserve,
insofar as reasonably possible and where it will not
unreasonably interfere in the progress or the
completion or the work, the life and condition of any
tree upon the real estate; (7) Provide during
construction reasonable access to the public street
where any excavation upon the real estate might
otherwise interfere therewith; (8) Replace any
improved walkway, drive or retaining wall damaged or
destroyed by construction; and (9) Cause all lot
corner pins disturbed by his operation to be reset by
a registered land surveyor, and will file with the
City a certificate from the surveyor that said pins
have been reset. In case of failure on the part of
the contractor to restore such property or make good
such damage or injury, the Engineer may, upon forty-
eight (48) hours written notice, under ordinary
circumstances and without notice when a hazardous
condition results, proceed to repair, rebuild or

II-25



 

otherwise restore such property as may be determined
necessary, and the cost thereof shall be paid to the
Office of the Director of Public Works prior to final
payment or shall be deducted from final payment.

13. Contractor’s Representative. The contractor shall
have on the project at all times, as his agent, a
competent superintendent capable of reading and
thoroughly understanding the plans and specifications
and thoroughly experienced in the type of work being
performed who shall receive instructions from the
Engineer or his authorized representatives. The
superintendent shall have full authority to execute
orders or directions of the Engineer without delay,
and to promptly order such materials, equipment,
tools, labor, and incidentals as may be required.
Such superintendence shall be furnished irrespective
of the amount of work sublet.

14. Notice to Proceed. A written Notice to Proceed shall
be given to the contractor for each project let by the
City. This notice shall set forth the beginning of
the project calendar days or the date for completion.

15. Claims for Adjustment. If either party has a claim
against the other which in any way arises out of the
provisions of the contract or the performance or non-
performance thereunder, written notice of such claim
must be made in triplicate prior to the expiration of
60 days after delivery by the City to the contractor
of a check or draft for the retained percentage. If
the claim is against the City the notice of claim must
be personally delivered or sent by certified mail to
the Office of the Director of Public Works. If the
claim is against an assignee, notice of the claim must
be personally delivered or sent by certified mail to
the assignee at the address shown on the accepted
notice of the assignment. Within 60 days after the
receipt of notice of any claim, the party against whom
the claim is made shall make any claim he has against
the other party. All notices of claims must contain
an itemized statement showing completely and fully the
items and amounts forming the basis of the claim. Any
claim or an item of any claim not included in the
notice and statement, or any claim included but not
clearly defined and specifically set out and itemized,
or any claim not filed within the time and in the
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manner provided above shall be forever waived and
shall neither constitute the basis of nor included in
any legal action, counter-claim, set-off, or
arbitration between the parties.

E. CONTROL OF MATERIAL

1. Source of Supply and Quality Requirements. All
material needed in the work shall be furnished by the
contractor unless otherwise stated in the contract.
The contractor shall assume full responsibility for
ordering materials of the quality and quantity
required. When requested by the Engineer, the
contractor shall promptly furnish for approval
samples, certificates of tests, or certifications of
compliance with the specifications of materials
proposed for use in the work. Only materials
conforming to the quality requirements of the contract
shall be used in the work. Any materials proposed to
be used in the work may be inspected or tested at any
time during production, manufacture or use. If, at
any time, it is found that a source of supply does not
furnish a uniform product, or if the product from any
source proves unacceptable, the contractor shall
immediately make such adjustments as are necessary to
furnish approved materials from that source, or shall
furnish approved materials from other sources. Any
work incorporating materials which have not had prior
approval of the Engineer shall be performed at the
contractor’s risk and may be considered as
unacceptable and unauthorized and, if so considered,
will not be paid for.

When certifications are requested, three (3) copies of
the certification shall be provided and each
certificate shall be signed by an official authorized
to certify in behalf of the manufacturing company,
shall be notarized, and shall contain the name and
address of the contractor, the project name and
location, and the quantity and the date or dates of
shipment or delivery to which the certificates apply.
Copies of laboratory test reports submitted with
certificates shall contain the name and address of the
testing laboratory and the date or dates of tests to
which the report applies. Certification shall not be
construed as relieving the contractor from furnishing
satisfactory material if, after tests are performed on
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selected samples, the material is found not to meet
the specific requirements.

2. Standard Specifications, Samples and Tests. When a
specification of a national standard (ASTM, AASHTO,
AWWA, etc.) is designated herein or in the contract
documents, the materials shall meet the requirements
of the latest revision of the designated
specification. Tests of samples of materials shall be
made in accordance with the latest method prescribed
or in the absence of a prescribed method, tests will
be performed in a manner as determined by the
Engineer.

The Engineer or personnel of a laboratory designated
by him shall be permitted free access to all parts of
the work as necessary for adequate inspection and
selection of samples. Every reasonable facility shall
be furnished by the contractor for assistance in the
performance of tests and for the protection of testing
equipment and supplies used in the performance of
testing work.

The contractor shall, at no cost to the City, furnish
for approval such representative samples of material
proposed for use in the work as the Engineer may
request, and shall ship such samples prepaid to such
persons and addresses as the Engineer may order.
Samples shall be shipped so as to allow ample time for
testing without delaying the work. No material for
which samples are requested shall be used until the
samples have been approved.

Field sampling and testing of materials will be made
by the Engineer or personnel of a laboratory
designated by him in accordance with the applicable
standards prescribed above. Testing shall be done at
the expense of the City, unless otherwise stated in
the Special Provisions.

F. LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC

1. Laws to be Observed. The contractor shall at all
times observe and comply with all Federal and State
laws, local laws, ordinances, decrees, and regulations
existing at the time of or enacted subsequent to the
execution of the contract which in any manner affect
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the prosecution of the work. The contractor and his
surety shall indemnify and save harmless the City and
all of its officers, engineers, representatives,
agents, and employees against any claim or liability
arising from or based on the violation of any such
law, ordinance, regulation, order, or decree, whether
by the contractor, his employees, or his
subcontractors.

a. Prevailing Wage Rates. On projects involving
Public Works or Public Funds, it is the statutory
policy of the State of Missouri that “a wage of
no less than the prevailing hourly rate of wages
for work of a similar character in this locality
as established by the Department of Labor and
Industrial Relations, in which the work is
performed, shall be paid to all workmen employed
by or on behalf of any public body, engaged in
Public Works, exclusive of Maintenance work.” In
compliance with Missouri State Law, the following
stipulations are made a part of this contract.

(1) The schedule of occupational classifications
and minimum hourly wage rates applicable to
the particular project are enumerated in and
made a part of the contract documents.

(2) The contractor shall forfeit as a penalty to
the State, county, city and county, city,
town, district or other political
subdivision on whose behalf the contract is
made or awarded, $10.00 for each workman
employed, for each calendar day, or portion
thereof, such workman is paid less than the
said stipulated rates for any work done
under this contract, by him or by any
subcontractor under him.

(3) All bonds furnished by this contractor shall
include such provisions as will guarantee
the faithful performance of the prevailing
hourly wage clause as provided by this
contract.

(4) A clearly legible statement of all
prevailing hourly wage rates to be paid all
workmen employed in order to execute this
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Contract shall be kept posted in a prominent
and easily accessible place at the site of
the work by each contractor and
subcontractor engaged on this project, and
such notice shall remain posted during the
full time that any workmen shall be employed
on the project.

(5) Wage interviews of the contractor’s and
subcontractors’ work force will be made at
random intervals to verify that the
prevailing wage rate is being paid. If at
any time the City determines that prevailing
wages are not being paid, the City reserves
the right to withhold and/or delay progress
payments until the situation is corrected by
the contractor. In addition to random on
site wage interviews, the contractor and
each subcontractor is requested to submit
weekly payrolls for the complete contract
period.

(6) Before final payment can be made for this
project, the bonding company is to be
notified that all work has been accepted and
final payment is to be made. Also, the
contractor must file an affidavit stating
that he has fully complied with the
Prevailing Wage Law and discharged all
indebtedness. No final payment can be made
unless this affidavit is filed in proper
form and order.

The contractor shall be held to comply with all
requirements of the Prevailing Wage Law included
in Chapter 290 of the Revised Statues of
Missouri.

b. Federal Aid Provisions. When the United States
Government pays all or any portion of the cost of
a project, the Federal laws, and the rules and
regulations made pursuant to such laws, shall be
observed by the contractor, and the work will be
subject to the inspection of the appropriate
Federal agency. When Federal wage rates are
applicable and included, the contract is subject
to the “Work Hours Act of 1962” (P.L. 87-581;
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76 Stat. 357) and implementing regulations and
any amendments thereto.

2. Permits and Licenses. The contractor shall procure
all permits and licenses, shall pay all charges and
fees, and shall give all notices necessary incidental
to the due and lawful prosecution of the work. The
contractor shall be required to have a current
Occupational License from the Finance Department of
the City of Springfield. The cost of complying with
these requirements will be included in the contract
unit price for other items.

3. Non-Discrimination. The contractor shall not
discriminate on the grounds of race, creed, color,
national origin or ancestry, sex, religion, handicap,
or political opinion or affiliation against any
employee of the contractor or applicant for
employment, and shall comply and cause his
subcontractors if any, to comply with all local, state
and federal laws, regulations, and directives against
discrimination in connection with the project. Such
nondiscrimination requirements extend to procurement
of materials and lease of equipment for use in
connection with the project.

4. Patented Devices, Materials and Processes. If the
contractor is required or desires to use any design,
device, material, or process covered by letter patent
or copyright, he shall arrange and provide for such
use by suitable agreement with the patentee or owner,
and a copy of the agreement may be required by the
City. The contractor shall indemnify and save
harmless the City from any suits, claims, or damages
arising from the infringement upon or use of any
patented or copyrighted design, device, material, or
process.

5. Safety and Sanitary Provisions. The contractor shall
at all times take necessary precautions to protect the
life and health of all persons employed on the
project. He shall familiarize himself with the latest
accepted accident prevention methods and provide
necessary safety devices and safeguards in accordance
therewith. The City will refuse to provide inspection
service at plants or work sites where adequate safety
measures are not provided and maintained.
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a. Employee Accommodation. The contractor shall
provide and maintain in a neat and sanitary
condition, such accommodations for the use of his
employees as may be necessary to comply with the
requirements and regulations of the Missouri
Department of Natural Resources or of other
bodies or tribunals having jurisdiction over
public health and sanitation. No public or
private nuisance shall be permitted.

b. All sanitary facilities and safety devices shall
be furnished free to employees and the cost to
the contractor will be considered covered under
the various items of the contract documents.

c. The contractor’s employees and the
subcontractor’s employees shall conduct
themselves in action and language in a moral
manner or the City will order the work stopped
until the employee or employees are removed (or
the situation is corrected).

6. Preservation of Monuments and Artifacts.

a. Monuments. The contractor shall not disturb or
damage any land monument or property landmark
until authorized by the Engineer.

b. Artifacts. The contractor shall be responsible
for the preservation of all artifacts, fossils,
and other items or archaeological or geological
significance discovered within the right-of-way
during his operations, and shall handle such
items as follows:

When remains of prehistoric sites or artifacts of
historical or archeological significance are
encountered, the excavation operations shall be
temporarily discontinued. The Engineer will
determine the disposition of such sites or
artifacts. When directed by the Engineer, the
contractor shall excavate the site in such manner
as to preserve the artifacts encountered.

7. Protection of Streams, Lakes, Ponds, and Reservoirs.
The contractor shall take sufficient precautions to
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prevent pollution of streams, lakes, ponds, sinkholes
and reservoirs, with fuels, oils, bitumens, calcium
chloride, or other harmful materials. The contractor
shall schedule and conduct his operations so as to
avoid or minimize siltation of streams, lakes, ponds,
sinkholes, and reservoirs. In areas particularly
subject to erosion, the contractor shall, subject to
the approval of the Engineer, conduct his operations
in such manner to reduce exposure of the uncompleted
portions of the project to the shortest time
practicable.

8. Responsibility for Claims for Damage. The contractor
shall indemnify and save harmless the City, its
officers, agents and employees from all claims or
suits made or brought for injury to persons or
property caused by the contractor’s negligence or his
failure to perform the work in accordance with the
plans and specifications. The City may retain from
any payment due or to become due the contractor such
sums as are deemed necessary to protect the City’s
interests until all such claims or suits have been
settled or disposed of and suitable evidence to that
effect furnished to the City.

In the event that a citizen makes a claim against the
contractor or subcontractor, then the contractor shall
do the following:

a. Investigate a claim within a reasonable period of
time when notified by a citizen or the City of
Springfield.

b. Within 5 days after completing the investigation,
the contractor shall notify in writing the person
making the claim that the contractor is approving
or denying the claim or a part thereof. The City
shall receive a copy of the written notification.

c. Assure that claims shall not be denied for
frivolous reasons.

In the event the City of Springfield determines after
notification by a citizen that the contractor has
failed to comply with the above provisions and after
notifying the contractor and determining that the
contractor has failed to comply with the above
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provisions, the City of Springfield may, in its
direction, withhold payment to the contractor until
the provisions set forth above are complied with.

9. Use of Explosives. When explosives are used in the
prosecution of the work, the contractor shall follow
federal, state, county, and municipal laws and
regulations pertaining to the use and storage of
explosives for rock and earth excavation. All
explosives shall be stored and used in a safe manner
and in compliance with all existing statutes and
ordinances and all places used for such storage shall
be marked clearly “DANGEROUS EXPLOSIVES.” The
contractor must obtain a separate permit from the City
of Springfield for each job and obtain a special
conditions permit from the City of Springfield if
blasting within 150 feet of a well. The contractor
shall be responsible for providing a copy of the City
permits and conducting pre-blast surveys when blasting
within congested areas or within 350 feet of any
structure, well, railway, road, highway, or other
installation before any blasting can occur on a
project site.

The contractor shall take precautions to minimize
earth vibrations and air blast effects and shall use
blasting mats or other protective means to prevent
fragments from being thrown. In addition, a) No fly
rock shall leave the immediate area, b) A minimum of
one seismograph shall be used on all blasting areas
and the inspector may require more depending on the
surrounding area congestion, c) Seismic readings shall
not exceed 1.0 inches per second at the closest
structure or well, d) Monthly seismic readings and
copies of the blasting log shall be provided to the
inspector and Fire Official, unless more frequent
readings and logs are requested, and e) Sound levels
shall not exceed 140 decibels at the seismic area.

Blasting periods shall be limited to normal daylight
hours. Except by special agreement with the engineer,
these hours shall be limited to between 9:00 a.m. and
4:00 p.m. each working day. In addition, the
contractor shall as a minimum provide the following
warnings before each blast:
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a. The blasting contractor or facility operator
shall be responsible for ensuring that the blast
area is visually inspected and made clear of
people and/or animals before each shot.

b. Three (3) 5 to 10 second soundings from a siren,
air horn, or other approved warning device, with
a minimum sound level of 140 decibels at one
hundred (100) feet shall be sounded.

c. WAIT a full thirty (30) seconds.

d. Sound another 5 to 10 second sounding.

e. Immediately following the two (2) 5 to 10 second
soundings, give a VOICE COMMAND from an amplified
bullhorn or equal stating “DETONATION TO FOLLOW.”

f. No person shall enter the blast area until such
time that the blaster in charge has determined
that no danger exists.

g. An “ALL CLEAR” voice command shall be given after
the blast and when the blast area is safe to
enter for inspection.

The contractor shall save the City and its agents,
officers, and employees harmless from any claim
arising out of the use of such explosives. Removal of
any item or material of any nature by blasting shall
be done in such manner at such time as to avoid damage
affecting the integrity of the design and to avoid
damage to any new or existing structure included in or
adjacent to the work. Unless the plans, special
provisions, or the Engineer restricts such operation,
it shall be the contractor’s responsibility to
determine a method of operation to insure the desired
results and the integrity of the completed work.
Blasting will not be permitted until the contractor
has obtained proper insurance (see Sec. F-12b of this
chapter) and has obtained a permit from the City Fire
Department.

It shall be the responsibility of the contractor to
notify each public utility company, having structures
or service in proximity of the site of work, four (4)
working days before any blasting can take place. It
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is the contractor’s responsibility to protect all
structures from damage or to repair or replace those
structures at his own expense.

If during the course of the blasting program a
complaint is lodged, or a claim for damage stated, a
post-blast inspection shall be conducted on the
property in question. The post-blast inspector should
investigate each complaint or claim thoroughly, and
using, where appropriate, the pre-blast inspector’s
report to compare pre-existing damages with those
being claimed. The post-blast inspector should in no
way make either comment or commitment to the
complainant or claimant. The contractor shall furnish
the inspector two copies of the complete investigation
and status of the claim within two weeks of being
notified of the complaint or claim.

No additional payment will be made for blasting or
complying with all the blasting laws, regulations, or
these requirements.

10. Contractor’s Responsibility for Work. Until the work
is accepted by the City, it shall be in the custody
and under the charge and care of the contractor. The
contractor shall rebuild, repair, restore, or make
good, at his expense, any lost or stolen City-owned
material, and all injuries or damages to any portion
of the work before its completion and acceptance,
caused by the action of the elements or from any other
reason. Issuance of a pay estimate on any part of the
work done will not be considered as final acceptance
of any work completed up to that time. The City may,
in its discretion, make such adjustment as it
considers to be proper for damage to the work due to
unforeseeable causes beyond the control of the
contractor, and without fault or negligence on the
part of the contractor.

11. Contractor’s Responsibility for Subcontractors. The
contractor shall be as fully responsible to the City
for the acts and omissions of its subcontractors, and
of persons either directly or indirectly employed by
them, as contractor is for the acts and omissions of
persons it directly employs. Contractor shall cause
appropriate provisions to be inserted in all
subcontracts relating to the work, to bind all
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subcontractors to contractor by all the terms set
forth in the contract with the City insofar as
applicable to the work of subcontractors, and to give
the contractor the same power regarding termination of
any subcontract as the City may exercise over
contractor under any provision of the contract or
contract documents. Nothing contained in the contract
shall create any contractual relation between any
subcontractor and the City or between any
subcontractors.

12. Contractor’s and/or Subcontractors’ Insurance. The
contractor and/or the subcontractor responsible to the
general contractor, shall furnish evidence of
insurance to the City of Springfield by means of a
certificate properly executed by a qualified agent or
representative of the insurance company for the
following types of coverages: (The insurance policy
must be furnished to the City prior to approval of the
contract for the coverage required under Paragraph e).

a. Worker’s Compensation Insurance for all of its
employees to be engaged in work under the
contract, in the amount required by statute.

b. Manufacturer’s and Contractor’s Public Liability
Insurance, and Contractor’s Property Damage
Insurance by a company duly licensed and
qualified to do business in Missouri by the
Missouri Insurance Department. The limits of
liability shall be in an amount not less than two
million dollars for all claims arising out of a
single occurrence and three hundred thousand
dollars for any one person in a single accident
or occurrence, except for those claims governed
by the provisions of the Missouri Workmen’s
Compensation Law, Chapter 287, RSMO, and
Contractor’s Property Damage Insurance in an
amount not less than two million dollars for all
claims arising out of a single occurrence and
three hundred thousand dollars for any one person
in a single accident or occurrence. Blasting
operations shall not be performed unless and
until the contractor has obtained and furnished
to the Engineer a certificate of blasting
coverages properly executed by a qualified agent
or representative of the insurance company. In
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case the insurance company has no local agent, a
facsimile certificate may be accepted. If the
general contractor has furnished satisfactory
evidence of insurance as prescribed above with a
properly executed certificate of insurance
indicating his complete responsibility for all
damages normally covered under a standard
liability policy, then it will not be necessary
that his subcontractors furnish evidence of all
coverages prescribed above as the general
contractor will be held completely responsible
for the acts of his employees and/or
subcontractors.

c. Automobile Liability Insurance will be required
of all contractors and/or subcontractors
performing work for the City of Springfield and
evidence of proper coverage will be required
through a certificate by a duly authorized agent
or representative of a company authorized to do
business in Missouri by the Missouri Insurance
Department. Limits of liability shall be in an
amount not less than two million dollars for all
claims arising out of a single occurrence and
three hundred thousand dollars for any one person
in a single accident or occurrence.

The policy must also specify that the contractor
or his employees and/or the subcontractor’s
employees operating their own vehicles for
business reasons applicable to the performance of
their work whether or not involved in operations
pertaining to the performance of the contract for
the City, will be protected by a non-ownership
and hired automobile liability policy with limits
as described above for automobile liability and
property damage.

d. All of the above coverages described pertaining
to Worker’s Compensation, Public Liability,
Automobile Liability and Non-Ownership and Hired
Car Liability requiring certificates of insurance
to the City must specifically provide that “no
changes of coverages will be made in the contract
nor will any coverage be cancelled or altered
without a thirty (30) day notice of cancellation
of alteration being mailed to the Public Works
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Department, City of Springfield, Missouri by
registered mail.”

e. Owner’s Protective Liability Insurance shall also
be obtained by the contractor at its own expense
and delivered to the City naming the City of
Springfield as the insured with the same
insurance company with which the Contractor
carries his Contractor’s Public Liability
Insurance and Automobile Liability Insurance, in
an amount not less than two million dollars for
all claims arising out of a single occurrence and
three hundred thousand dollars for any one person
in a single accident or occurrence, except for
those claims governed by the provisions of the
Missouri Worker’s Compensation Law, Chapter 287
RSMo; further, no policy will be accepted which
excludes liability for damage to underground
structures or by reason of blasting, explosion or
collapse.

f. In case any of this work is subcontracted, the
contractor shall require the Subcontractor to
procure and maintain all insurance required in
this section and in like amounts and provide
copies of the insurance certification to the
Public Works Department.

g. Scope of Insurance and Special Hazard. The
insurance required under Sub-paragraphs b and c
hereof shall provide adequate protection for the
contractor and his subcontractors, respectively,
against damage claims which may arise from
operations under this contract, whether such
operations be by the insured or by anyone
directly or indirectly employed by it, and also
against any special hazards which may be
encountered in the performance of this contract.

NOTE: Subparagraph g is construed to require the
procurement of contractor’s protective insurance
(or contingent public liability and contingent
property damage policies) by a general contractor
whose subcontractor has employees working on the
project, unless the general public liability and
property damage policy (or rider attached
thereto) of the general contractor provides
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adequate protection against claims arising from
operations by anyone directly or indirectly
employed by contractor.

h. The contractor and/or subcontractor shall furnish
the City, prior to approval of the contract, the
policy as specified in this section and
satisfactory proof of carriage of all the
insurance required by this contract.

i. The contractor agrees to defend, indemnify, and
save the City harmless from and against all
claims, suits and actions of every description,
brought against the City and from all damage and
costs by reason or on account of any injuries or
damages received or sustained by any person or
persons, or their property, by contractor, its
servants, agents or subcontractors in the
construction of said work, or by any negligence
or carelessness in the performance of same, or on
account of any act or omission if contractor, its
servants, agents, or subcontractors, or arising
out of the award of this contract to contractor.

j. Unless otherwise specifically indicated in the
contract documents, no deductibles will be
permitted with respect to any of the above
described policies.

13. Protection of Traffic Signs.

The contractor shall notify the Traffic Engineer 24
hours in advance before moving or removing any traffic
sign.

Any traffic sign the Traffic Engineer allows to be
removed and not immediately re-erected shall be stored
by the contractors and maintained in the sign’s
original condition.

Any sign or post damaged by the contractor shall be
replaced immediately by the contractor.

14. Trench Safety. Contractor shall ensure that all
trenching in connection with the project shall conform
with required standards under the Occupational Health
and Safety Act. On any project requiring a trench
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excavation over four (4) feet in depth or in
potentially unstable soil, the contractor shall
appoint a trenching supervisor who shall serve as the
contractor’s representative responsible for the safety
of all project trench excavations. The name and
qualifications of the trench supervisor shall be
furnished in writing to the City Engineer by the
contractor. The contractor must certify to the City
that the trench supervisor has been trained in and is
knowledgeable concerning soil analysis, the use of
trench bracing and supports, protective systems, and
OSHA standards relating to trenches. The trench
supervisor must be present at the excavation site and
inspect the site during excavation. The trench
supervisor shall remain on the construction site at
all times during which workmen remain in the trench.
The trench supervisor must be immediately available to
access the trench site and must have authority from
the contractor to stop construction, to order workers
out of the trench, and to implement safety measures
necessary to safeguard workmen using the trench. As
used herein, a trench is defined as any narrow
excavation made below the surface of the earth with a
width not greater than 15 feet and ordinarily will be
at a depth greater than its width. If trench boxes,
forms, braces, or other structures are used in the
excavation so that the distance between the forms and
the bottom of the excavation wall are 15 feet are
less, then the excavation will be considered a trench
for the purposes of this paragraph. More than one
trenching supervisor may be appointed by the
contractor on any job where needed.

15. Dust Control. Contractor shall maintain dust control
at all times. During dry periods, contractor shall
use water to keep dust to a minimum. Contractor shall
also keep all streets within or adjacent to the
construction site free of any dirt carried on the
street surface by construction vehicles or from site
erosion. Cost for dust control and keeping street
clear of dirt will not be a separate bid item. Cost
shall be included in other bid items.

16. Mail Delivery – Mailbox Relocations. Access for mail
delivery must be maintained during construction. It
shall be the contractor’s responsibility to provide
the access and to temporarily relocate mailboxes if
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necessary in coordination with the postal system and
residents. Replacement of mailboxes to their final
location will be as shown on Standard Drawing ST-7
using a new, pre-made 4 X 4 mailbox post, unless
property owner wants the existing wood or metal post
re-used. At apartments or where multiple mailboxes
are encountered, the contractor shall carefully remove
and relocate the mailbox units to the new location
without damage. Contractor shall coordinate with
property owners and post office concerning temporary
and final mailbox locations. No direct payment will
be made for costs associated with mailbox relocation,
reconstruction, or access maintenance.

17. Employ Missouri. Whenever unemployment in Missouri
exceeds five (5) percent during a two consecutive
calendar month period, each contractor and
subcontractor shall employ only Missouri laborers or
laborers from non-restrictive states on the project,
in conformity with Missouri law (H.G 416 & 417 1993)
and every contract let by each contractor or
subcontractor shall contain such a provision, unless
otherwise exempted by law.

18. Vehicle/Equipment Identification. Each contractor and
subcontractor working on City right-of-way shall have
its name or recognizable logo, and the name of the
city and state of the principal office of the company,
on each motor vehicle and motorized piece of equipment
being utilized.

19. Overflow and Acceptance of Water. It is anticipated
that storm, surface, and possible ground or other
waters will be encountered at various times and
locations during the construction process. Such
waters may interfere with contractor’s operation and
may cause damage to adjacent or downstream private
and/or public property by flooding, lateral erosion,
sedimentation, or pollution if not properly controlled
by the contractor. Any contractor working on City
right-of-way or contracted with the City will be
required to repair any and all damage caused by said
waters. The contractor, by working on City right-of-
way, assumes all said risk, and agrees to hold the
City harmless.
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20. Sanitary Facilities. The contractor shall furnish,
install, and maintain ample sanitary facilities for
the workmen. As the needs arise, a sufficient number
of enclosed temporary toilets shall be conveniently
placed as required by the sanitary codes of the state
and local government. Drinking water shall be
provided from an approved source, so piped or
transported as to keep it safe and fresh and served
from single-service containers or satisfactory types
of drinking stands or fountains. All such facilities
and services shall be furnished by the contractor at
his sole cost and expense in strict accordance with
existing and governing health regulations.

21. Water. All water required for and in connection with
the work to be performed and for any specified tests
of sewers and manholes, for inundation or settling of
backfill material, or for any other use as may be
required for proper completion of the work shall be
provided by and at the expense of the contractor. No
separate payment for water used or required will be
made and all costs in connection therewith shall be
included in the bid.

22. Power. All power for lighting, operation of the
contractor’s plant or equipment, or for any other use
by the contractor, shall be provided by the contractor
at his sole cost and expense.

G. PROSECUTION AND PROGRESS

1. Time for Completion. The time for completion of the
work is specified and is an essential part of the
contract. The beginning of the time for completion of
the work will be based upon the date established in
the “Notice to Proceed.” Time for completion will be
expressed in calendar days or by a specific date.
This time for completion has taken into account the
normal number of days expected for inclement weather.
The contractor will not be entitled for any extension
of time due to unsuitable weather conditions.

2. Extension of time. The Engineer may make allowance
for time lost due to causes which, in his opinion,
justifies an extension of time. If the contractor
claims an extension of contract time on the grounds
that he is unable to work due to causes beyond his

II-43



 

control, written notice of intention to claim an
extension of contract time on the above grounds shall
be filed with the Engineer at the time the cause or
causes occur. The claim shall be filed in writing
within 30 calendar days after the claimed cause for
the delay has ceased to exist and shall include a
statement of the reasons for the delay, proof to
establish the claim, and a statement of the number of
days the contractor was delayed.

3. Continuous and Diligent Operation. All work shall
progress in a continuous and diligent manner. Random
scheduling of operations by the contractor will not be
tolerated. The Engineer has final authority to
determine if the contractor is progressing in a
prudent manner and at his discretion can require the
contractor to proceed with construction.

4. Construction Stakes. The Engineer will furnish the
contractor with all lines, grades and measurements
necessary to the proper prosecution and control of the
work contracted by the City under these
specifications.

The contractor shall exercise proper care in the
preservation of the stakes set for his use or the use
of the Engineer, and if he displaces, loses, or
removes them during his operations, the Engineer may
deduct the cost of the labor and materials required to
reset the stakes from the final payment to the
contractor.

5. Relocation of Utilities. Any necessary relocations or
adjustments to sanitary sewer facilities shall be made
by the contractor. This shall include trunk or
district sewer lines and appurtenances as well as
house laterals. Any adjustment or removal and
replacement which may be required in order to carry
out the normal prosecution of the work shall be
performed by the contractor in such a manner that the
sanitary sewer facility will be left in as good or
better condition than existed at the initiation of
this project.

a. Any adjustment or removal and replacement called
for under this provision will not be recognized
as a basis of claim by the contractor for
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additional compensation unless such items are set
forth in the schedule of the proposal as bid
items. In general, the moving of other
utilities, where in conflict with the
improvement, will be done by the respective
controlling utility at its own expense and at no
cost to the contractor. The work by these
utilities may be completed before the contractor
progresses to the points affected. Under some
circumstances, however, the work of the utilities
may have to be performed during the contractor’s
construction. It shall be the responsibility of
the contractor to coordinate his work with that
of the Utility so as to cause the least possible
delay in the work. No utility, public or
private, shall be moved to accommodate the
contractor’s equipment or his method of operation
when such utility does not interfere with the
improvement under construction or to be
constructed unless all costs of such removal and
replacement, when permitted, will be paid for by
the contractor.

b. Where utilities are affected by other City
Ordinances, codes, or requirements, such
ordinances, codes, or requirements shall be
recognized and followed.

6. Temporary Suspension of Work. The Engineer has
authority to suspend work wholly or in part for such
period or periods as he may deem necessary due to the
failure of the contractor to correct conditions unsafe
for the workmen or general public; when weather or
other conditions are such that in the judgement of the
Engineer the work may be done at a later time with
advantage to the City; for failure to carry out
orders; for conditions considered unsuitable for the
prosecutions of the work; for failure on the part of
the contractor to comply with any of the provisions of
the contract; or for any other condition or reason
deemed to be in the public interest. Should it become
necessary to stop work for an indefinite period, the
contractor shall store all materials in a manner that
will protect them from damage and will not
unnecessarily obstruct traffic; shall take every
precaution to prevent damage to or deterioration of
the work performed; and shall provide suitable
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drainage of the roadway by opening ditches, shoulder
drains, etc.; and by erecting temporary structures
where necessary. The contractor may suspend work for
reasonable cause upon the written approval of the
Engineer. Liquidated damages shall not accrue during
the period in which work is suspended by approval of
the Engineer unless such suspension is due to the
failure of the contractor to comply with the
provisions of the contract. If work has been
discontinued, the contractor shall notify the Engineer
in writing at least 48 hours before resuming
operations.

7. Termination. The City reserves the right to terminate
the contract by giving at least five (5) days’ prior
written notice to the contractor, without prejudice to
any other rights or remedies of the City should the
contractor be adjudged a bankrupt, or if the
contractor should make a general assignment for the
benefit of its creditors, or if a receiver should be
appointed for contractor or for any of its property,
or if contractor should persistently or repeatedly
refuse or fail to supply enough properly skilled
workmen or proper material, or if contractor should
refuse or fail to make prompt payment to any person
supplying labor or materials for the work under the
contract, or persistently disregard instructions of
the City or fail to observe or perform any provisions
of the contract.

8. City’s Right to Proceed. In the event the contract is
terminated pursuant to Paragraph G-7 (Termination),
then the City may take over the work and prosecute the
same to completion, by contract or otherwise, and
contractor and its sureties shall be liable to the
City for any costs over the amount of the contract
thereby occasioned by the City. In any such case the
City may take possession of and utilize in completing
the work, such materials, appliances and structures as
may be on the work site and are necessary for
completion of the work. The foregoing provisions are
in addition to, and not in limitation of, the rights
of the City under any other provisions of the
contract, city ordinances, and state and federal laws.

9. Cleanup. It is intended that cleanup and temporary
seeding of the disturbed areas shall follow closely
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after and at the same rate as construction. At a
minimum, the contractor shall commence cleanup
operations within fifteen (15) calendar days after
beginning work on the project, unless otherwise
directed by the Engineer. If, in the opinion of the
Engineer, a hazardous, unsafe, or nuisance condition
exists, the Engineer may order cleanup operations to
commence immediately.

At the completion of the work, the contractor shall
clean any street right-of-way or other area occupied
by him in connection with the work of all rubbish,
excess materials, temporary structures, barricades,
equipment, or other such object. All parts of the
work shall be left in a neat and presentable
condition, ready for use. Payment for cleanup and
temporary seeding up will be considered as included in
the price bid for the various other items of work and
no additional payment will be made.

10. Liquidated Damages for Failure or Delay in Completing
Work on Time. Time is an essential element of the
contract, and it is therefore important that the work
be pressed vigorously to completion. Should the
contractor or, in case of default the surety, fail to
complete the work within the time specified in the
contract, or within such extra time as may be allowed
in the manner set out in the preceding sections, a
deduction of an amount as set out in the proposal form
will be made for each and every calendar day that such
contract remains uncompleted after the time allowed
for the completion, except as modified in Section G-6
(Temporary Suspension of Work) of this chapter. The
said amount set out in the proposal is hereby agreed
upon, not as a penalty, but as liquidated damages for
loss to the City and the public, after the expiration
of the time stipulated in the contract, and will be
deducted from any money due the contractor under the
contract, and the contractor and his surety shall be
liable for any and all liquidated damages. Permitting
the contractor to continue and finish the work or any
part of it after the expiration of the specified time,
or after the extension of the time, shall in no way
operate as a waiver on the part of the City or any of
its rights under the contract.
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11. Progress Schedule. At the pre-construction meeting
the contractor shall submit to the Engineer a progress
schedule showing the proposed sequence of work, and
how the contractor proposes to complete all of the pay
items within the time specified. No work may begin
without this schedule being approved.

H. MEASUREMENT, PAYMENT, AND GUARANTEE

1. Basis for Payment. Contractor will be paid for
quantities actually constructed or performed as
determined by field measurement (except as may be
hereinafter provided) at the unit price bid for the
items listed in the schedule of the proposal or for
such extra work as may be authorized and approved by
the Engineer. The cost of incidental work not listed
in the schedule of the proposal but necessary for the
completion of the project will be considered as
included in the price bid for the various items of
work.

2. Extra Work. Extra work performed in accordance with
the requirements and provisions of Section C-8 of this
chapter will be paid for at the unit prices, lump sum
or as per the force account procedure stipulated in
the order authorizing the work.

3. Acceptance and Final Payment. Final payment will not
be made to the contractor until the project is
inspected and accepted by the Engineer and all
requirements of the contract documents are found to
have been carried out. Final payment may not be made
until the consent of surety is received for final
payment.

4. Certificate of Compliance and Affidavit. Project
acceptance by the City or monies due to the contractor
will not be delivered to the contractor without
presentation to the Department of Public Works the
Certificate of Compliance and Affidavit form shown
hereinafter.

5. Contractor Guarantee. The contractor shall be
responsible for the condition of all material and all
work performed as part of this contract and such
material and labor shall be guaranteed by the
contractor and his surety against defective
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workmanship and/or material found to be defective in
manufacture or which has been damaged in handling or
placement after delivery for a period of 12 months
after acceptance by the City. Contractor shall
repair, replace, or otherwise make good at his own
expense any such defect or failure which may become
evident within the guarantee period, excepting as may
be due to normal use or wear.
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STATEMENT OF BIDDER’S QUALIFICATIONS 
 
All questions must be answered and the data given must be clear and comprehensive.  This 
statement must be notarized.  If necessary, questions may be answered on separate attached 
sheets.  The bidder may submit any additional information he so desires. 
 
1. Name of bidder ___________________________________________________________ 
 
2. Permanent main office address _______________________________________________ 
 
3. When organized __________________________________________________________ 
 
4. If a corporation, where incorporated __________________________________________ 
 
5. How many years have you been engaged in construction under your present firm name or 

trade name? ______________________________________________________________ 
 
6. General character of work performed by you ___________________________________ 
 
7. List the more important contracts recently completed by you, stating approximate gross 

cost for each, and the month and year completed. ________________________________ 
 ________________________________________________________________________ 
 
8. Contracts on hand:  (Schedule these, showing gross amount of each contract and the 

respective anticipated dates of completion.)   ____________________________________ 
 ________________________________________________________________________ 
 
9. Have you ever failed to complete any work awarded to you?  If so, where and why? 
 ________________________________________________________________________ 
 ________________________________________________________________________ 
 
10. Have you ever been put on liquidated damages on any contract awarded to you?  If so, 

where and why?   _________________________________________________________ 
 
11. Have you ever defaulted on a contract?  If so, where and why?  _____________________ 
 ________________________________________________________________________ 
 
12. Has your firm ever engaged in litigation for the settlement of claims or disputes arising 

out of a construction contract?  If so, give particulars.   ____________________________ 
 ________________________________________________________________________ 
 
13. List your major equipment available for Public Works Projects.   ____________________ 
 ________________________________________________________________________ 

 
14. To what extent would you expect to employ subcontractors? _______________________ 
 ________________________________________________________________________ 
 

Statement of Bidder’s Qualifications  (Page 1 of 2) 
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15. Experience in construction work similar to importance to Public Works Projects. 
 ________________________________________________________________________ 
 ________________________________________________________________________ 
 
16.  Background and experience for the principal members of your organization, including the 
 officers.   ________________________________________________________________ 
 ________________________________________________________________________ 
 
17. Give bank reference. ______________________________________________________ 
 
18. Will you, upon request, fill out a detailed financial statement and furnish any other 

information that may be required by the Department of Public Works of the City of 
Springfield, Missouri?  _____________________________________________________ 

 
19. The undersigned hereby authorizes and requests any person, firm, or corporation to 

furnish any information requested by the Department of Public Works of the City of 
Springfield, Missouri, in verification of the recitals comprising this Statement of Bidder’s 
Qualifications. 

 
Dated at ________________________ this _____________ day of ________________, 20____. 
 
 Name of Bidder  ________________________________ 

  By ________________________________ 

  Title ________________________________ 

 
State of ____________________ ) 
  ) 
County of __________________ ) 
 
___________________________________, being duly sworn, deposes and says that he is  

________________________________________________________________________ of 

  (TITLE) 

__________________________________________________________________________ 

and that the answers to the foregoing questions and all statements therein contained are true and 

correct.  Subscribed and sworn before me this _______ day of _________________, 20_____. 

   ________________________________ 

   Notary Public 

 
My commission expires:  _______________________ 
 

Statement of Bidder’s Qualifications  (Page 2 of 2) 
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CERTIFICATE OF COMPLIANCE
AND AFFIDAVIT

STATE OF MISSOURI ) Re: Contract No._____________
) SS. Wage Determination No. _______

COUNTY OF GREENE ) Between: _____________________

______________________________

(a) _____________________________ on his oath being duly sworn
states that all subcontractors have been paid and that the
contractor and all subcontractors have discharged fully all
indebtedness incurred by them, or any one of them or for work
and labor done, or for materials or equipment furnished or used
in connection with the performance and the completion of said
above stated construction project and that all claims whether to
persons or property arising out of or related to any manner
whatsoever to the said construction project have been paid or
settled and that all contractors and subcontractors employed or
who did work on said construction project have complied with all
provisions and requirements of Sections 290.210 to .340
RSMo 1959 as amended 1969 and that all workmen performing work
under this contract were paid not less than the general
prevailing straight time hourly wage rates or the general
prevailing hourly rates for legal holidays and overtime work as
such rates were determined and certified in the Special Wage
Determination made by the Industrial Commission of Missouri and
attached to the said contract herein.

(b) The contractor has complied with all terms and conditions
of the contract.

(c) Attached herewith is certification by the Registered Land
Surveyor stating that all lot pins disturbed by the construction
have been reset in accordance with Chapter II, Section C,
Paragraph 6, of the General Conditions and Technical
Specifications.

_____________________________

Subscribed and sworn to before me this __________ day of
___________________, 20_____.

_____________________________
Notary Public

My commission expires: ___________________
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CHAPTER III. EARTHWORK

A. CLEARING AND GRUBBING

1. Scope of Work. This work shall consist of clearing,
grubbing, removing, and disposing of vegetation within
the limits of right-of-way and easement areas, except
such vegetation as is designated to remain or to be
selectively treated. Demolition of buildings and
structures including foundations and slabs shall be as
specified in the Special Provisions or on the plans.

2. Construction Requirements. The Engineer will
establish right-of-way and construction lines and will
designate all trees, shrubs, and plants that are to
remain. The contractor shall preserve without damage
any trees and shrubs designated to remain. All trees,
stumps, brush, and hedge not designated to remain
shall be cleared and grubbed as required and shall be
disposed of in an acceptable manner.

Stumps and roots in fill and cut areas shall be
grubbed to a depth of not less than 12 inches below
the existing earth grade. Stump holes shall be back-
filled with suitable material and compacted to the
approximate density of the adjacent area. Grubbing of
borrow areas, channel changes, and inlet and outlet
easements will be required only to the extent
necessitated by the proposed construction.

Burning of products from clearing and grubbing
operations will not be permitted without obtaining a
burning permit from the City Fire Department. The
burial of stumps and debris will not be permitted on
the right-of-way. Products of clearing and grubbing
shall be removed from the right-of-way and disposed of
out of sight from the roadway provided an acceptable
written agreement with the property owner on whose
property the products are placed is submitted by the
contractor.

Within the construction limits of the project, the
contractor shall trim any tree which does not provide
nine (9) feet vertical clearance above any sidewalk
and fourteen (14) feet vertical clearance above any
street. Tree trimming shall be done before final
payment and the trees shall be shaped at the direction

III-1



 

of the Engineer. This tree trimming shall be
considered incidental to the contract and no
additional compensation shall be allowed.

3. Basis of Payment. The accepted quantities of clearing
and grubbing will be paid for at the lump sum price as
stated in the contract. Payment for this item will be
made at the completion of the clearing and grubbing
operation. When no pay item for clearing or grubbing
is included in the contract, clearing and grubbing,
including scalping, will be considered incidental to
the work and no direct payment will be made.

B. GRADING

1. Scope of Work. This section governs the furnishing of
all labor, equipment, tools, and materials, and the
performance of all work required for grading the
project in coordination with all previous work
performed, at the locations shown on the plans, in
accordance with the requirements of applicable
sections and as provided for in the Special
Provisions.

2. Materials and Definitions.

a. Grading as used herein shall be construed to mean
the performance of all excavation, embankment,
and backfill in connection with the construction
of all improvements.

b. Excavation is defined as the removal of materials
from the construction area to the lines and
grades shown on the plans.

(1) Unclassified Excavation. Unclassified
excavation is defined as the removal of all
material encountered regardless of its
nature.

(2) Rock. Rock is defined as being sandstone,
limestone, chert, granite, siltstone
quartzite, slate, shale occurring in its
natural undisturbed state, hard and
unweathered, in ledges 6 inches or more in
thickness or similar material in masses more
than 1 ½ cubic yard in volume.
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Should rock be encountered in two or more
ledges, each ledge being more than 6 inches
thick and with interlying strata of earth,
clay, shale, or gravel not more than 12
inches thick in each stratum, the entire
volume between the top of the top ledge and
bottom of the bottom ledge will be
classified as rock.

(3) Earth. All materials not classified as rock
shall be classified as earth. Chert (joint
flint rock) broken by intermittent clay
partings or clay seams or stratified chert
cemented with clay seams (hardpans) shall be
classified as earth.

c. Embankment is defined as the placing and
compacting of suitable material in the
construction area to the lines and grades shown
on the plans.

d. Material suitable for use as embankment material
shall be entirely imperishable and shall be
judged acceptable by the Engineer on the site.

(1) Earth Materials. Material suitable for
earth embankment shall be free of waste
material, contain less than forty (40)
percent by volume of rock and gravel, and
contain no particles having a maximum
dimension greater than four (4) inches.

(2) Rock Materials. Materials suitable for rock
embankment shall be free of waste material
and contain sixty (60) percent or more by
volume of rock or gravel containing
particles with a maximum dimension greater
than three (3) inches but not greater than
twenty-four (24) inches.

e. Unsuitable or Waste Material. Material not
suitable for use as embankment material shall
include excess excavation material and waste
material including mulch, frozen material,
organic material, topsoil, rubbish and rock
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larger than twenty-four (24) inches, maximum
dimension.

f. Structures. Structures as used herein refers to
bridges, culverts, basins, street drainage
structures, headwalls, retaining walls, footings,
foundation walls and similar construction.

3. Construction Details. The contractor shall note
location of all existing utilities and facilities as
shown on the plans, or as confirmed as a result of a
pre-construction conference attended by contractor
representatives, public utility organizations, and
other interested persons and concerns. The contractor
shall be responsible for the protection and
preservations of such utilities and facilities.

Grading, excavation and back-filling for roadways,
roadway intersections, sidewalks, shoulders, and
parkways shall be made to the lines, grades, and
cross-sections shown on the plans. During
construction, the area shall be maintained in such
condition that it will be well drained at all times.

Waste materials including organic material, trees,
stumps, rubbish, and debris shall be removed from the
site and disposed of as an incidental part of the
grading work. Excess excavation material including
muck, topsoil, and rocks larger than twenty-four (24)
inches, maximum dimension, shall be paid for on the
basis of the applicable unit bid price for excavation.

It shall be the contractor’s responsibility to take
the necessary precautions to preserve and protect all
existing tile drains, sewers and other subsurface
drains affected by his operations. All existing
subsurface facilities shall be maintained so their use
is not interrupted. The contractor shall repair or
replace, at his own expense, any such drainage
facility damaged because of negligence on his part.

4. Excavation. All suitable material removed by
excavation shall be used as far as practicable in the
formation of embankments as required to complete the
work. Any rock encountered within six (6) inches of
finished sub-grade shall be removed. The contractor
shall sort all excavated material and stockpile when
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necessary, so as to provide suitable materials for
embankments. The cost involved in sorting
stockpiling, or wasting of such material shall be
included in the cost for excavation or the cost for
embankment, but not both, depending upon which is the
basis for bidding as listed in the proposal.

The breaking up and removing of existing concrete or
asphalt pavement and miscellaneous structures shall be
covered under Demolition, as specified hereinafter.
Excavated material in excess of the amount needed to
complete the grading shall be considered as waste
material and shall be removed from the site. When
permitted by the Engineer, a portion of the waste
which is suitable for embankment may be disposed of at
the site by equitable distribution of the material to
specified areas within the project limits. The
disposition of all waste material shall be considered
as incidental to the performance of grading work.

5. Embankment. The embankments shall be formed with
suitable materials, as herein defined, procured from
excavations made on the project site, or from a
contractor furnished site as required to complete the
grading work.

The existing surface upon which embankment material is
to be placed shall have all unstable and unsuitable
material, such as topsoil, peat, mulch, coal seams,
disintegrated shale, rubbish, logs or stumps, and
unconfined saturated soils, removed to the depths
shown before starting the embankment work.

When embankments two (2) feet or less in depth are to
be placed on areas covered by existing pavement, the
existing pavement shall be removed and the cleared
ground surface shall be compacted at optimum moisture
to the specified density. Where embankments greater
than two (2) feet in depth are to be placed on areas
covered by existing pavement, the existing pavement
shall be broken into pieces not larger than twenty-
four (24) inches maximum dimension, left in place and
the embankment started thereon.

a. Placing Earth Embankment. Earth shall be placed
in successive horizontal layers distributed
uniformly over the full width of the embankment
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area. Each layer of material shall not exceed
nine (9) inches in thickness (loose state) and
shall be compacted to not less than the required
density before the next layer is placed thereon.
As the compaction of each layer progresses,
continuous blading will be required to level the
surface and to insure uniform compaction.
Embankment construction shall not be performed
when material contains frost, is frozen, or a
blanket of snow prevents proper compaction.

b. Placing Rock Embankment. Successive horizontal
layers of rock embankment not exceeding twenty-
four (24) inches in depth, shall be made by
placing the larger stones uniformly over the
embankment area, and between which shall be added
small stone fragments, sand, earth or gravel to
fill all voids. Rocks, boulders, or old rubble
walls too large to permit placing in twenty-four
(24) inch layers shall be broken as necessary, or
placed so that proper compaction is obtained
around them. Each layer shall be thoroughly
compacted before the next layer is placed.

The larger rocks shall be withheld from the top
twelve (12) inches or more of the embankment and
only crushed stone or earth shall be used in this
layer as ordered by the Engineer. The crushed
stone shall be well graded from three (3) inches
down to form a dense mass when compacted.

c. Embankment Compaction. Density and moisture
requirements for embankment and existing surfaces
shall be in relation to the maximum density and
optimum moisture as determined by ASTM
Designation D-698. Embankment material shall be
placed with moisture content within the tolerance
of the moisture range for each type of material
at the specified percent of maximum density as
determined by the moisture density curve.

Earth embankment, except the top six (6) inches,
and the surface of the existing ground on which
embankment is to be placed shall be compacted to
at least 90% of the maximum density as determined
above. The top six (6) inches of the embankment
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shall be compacted to at least 95% of the maximum
density.

All the work involved in either adding moisture
to, or removing moisture from embankment
materials to within the moisture limits shall be
considered incidental to the completion of the
grading operation.

During the progress of the work, the in-place
density of the embankment will be determined by
ASTM Designation D-1556 or D-2167. Unless
otherwise stated in the Special Provisions,
testing for compaction shall be at the expense of
the City.

If abandoned underground tanks of any kind are
encountered, then the tanks and their contents
shall be removed and disposed of and the area
immediately backfilled with select material.
This disposal shall meet with all Federal, State
and local laws and regulations. If an
unidentifiable material is found in the tank,
then call the Missouri Department of Natural
Resources for identification before removal.

6. Cut Compaction and Undergrading. Where materials are
encountered below grade which are deemed
unsatisfactory by the Engineer for use in the work,
either cut compaction or undergrading shall be
preformed, as determined by the Engineer.

Cut compaction shall include the temporary removal of
material 12 inches below the bottom of the lowest base
course for the full width of the road bed. The
exposed material, to a depth of 6 inches, shall be
manipulated and compacted to not less than the
required density. The previously excavated material
above this compacted plane shall then be replaced in
layers not exceeding 8 inches loose thickness, after
being wetted or dried as necessary, and compacted to
the specified density. The entire volume so handled
and compacted including the 6 inch layer compacted in
place, will be considered as Cut compaction for
payment as per the unit price bid in the contract.
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Undergrading shall include the removal of earth
materials below grade to the depths and limits
designated by the Engineer. The excavated area shall
then be back-filled to grade with crushed stone sized
from a minimum of 2 inches up to 6 inches as
designated by the Engineer. The excavation and
crushed stone fill will be considered as Undergrading
and paid for at the unit price bid in the contract.

On private development projects, all improvements that
are to be dedicated to the City will be required to
meet the above construction specifications.

7. Slides in Grading Work. Slides in the side slopes,
after construction to the lines and grades shown on
the plans shall be repaired by the contractor at his
own expense before final acceptance by the City.

8. Finishing. The entire project area shall be left in a
finished and neat appearing condition.

The final graded surface shall be made free of rock,
concrete, and brick, or fragments thereof, or rubbish,
and shall be finished to the lines, grades, and cross-
section shown on the plans, including shoulder, berm
and sidewalk spaces.

The contractor shall repair any damaged surface, and
shall not use any finishing equipment that will leave
a marred surface.

9. Cleanup. Cleanup shall follow the work progressively
and final cleanup shall follow immediately behind the
finishing. The contractor shall remove from the site
of the work all equipment, tools, and discarded
materials, and other construction items. The entire
right-of-way or easement shall be left in a finished
and neat condition. Cleanup shall be considered as
incidental to the completion of the grading work. If
in the opinion of the Engineer a hazardous, unsafe or
nuisance condition exists, the Engineer shall order
cleanup operations to commence immediately.

10. Basis of Payment. Unless otherwise set out in the
Special Provisions, payment for grading work will be
based on quantities computed from the plans for units
itemized in the Proposal. No direct payment for rock
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removal will be made unless specified in the contract
special provisions.

C. SUBGRADE PREPARATION

1. Scope of Work. This work shall consist of preparing
the sub-grade upon which a base course is to be
constructed or a surfacing placed.

2. Preparing the Subgrade for Pavements. The sub-grade
for pavements (except sidewalk and driveway pavement)
shall consist of compacted earth overlaid with a
minimum of four (4) inches of compacted Type I
aggregate base (see Chapter X Section D-2), and shall
extend to 1’-0” outside back of curb.

Shape the earth subgrade to longitudinal and cross-
section grade. Scarify to a depth of at least 8” in
both cut and fill sections, have the moisture content
adjusted to a range of ± 2% from optimum moisture
content for stability. Contractor to verify that
compaction is a minimum of 95% Standard Proctor
Density (ASTM D-698). Shaping, scarifying, and
compaction are to be done on singularly large areas in
cone continuous operation. The contractor is to use
compaction equipment of a type and design manufactured
to have all the capabilities required to fully meet
all the needs of this project.

The aggregate sub-grade material shall be four (4)
inches of compacted Type I aggregate base. The
aggregate base shall be spread in one lift at a depth
greater than the four (4) inches required to allow for
shaping and compacting. Water shall be applied as
necessary to obtain a density of not less than ninety
five (95) percent of standard maximum density as
determined by ASTM D-698.

Shaping and compacting shall be performed until a
true, even, and uniform surface of proper grade, cross
section and density is obtained.

3. Compacting the Disturbed Sub-Grade for Sidewalks. The
sub-grade for sidewalk pavements shall be tamped or
rolled until compacted to 95% proctor for a depth of
at least six (6) inches.
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4. Protection and Maintenance of Subgrade. The newly
finished sub-grade shall be protected or repaired from
action of the elements. Any settlement or washing
that occurs prior to the acceptance of the work shall
be repaired and the specific lines, grades, and cross-
section re-established.

The contractor shall protect all pavements, curbs,
curb and gutters and sidewalks from his sub-grade
operation with an earth cushion, timber planking, or
both where tractors, graders, rollers, or other
equipment are required to pass or turn around. All
resulting damage shall be repaired. Any damaged work
which cannot be repaired to the satisfaction of the
Engineer, shall be replaced by the contractor at his
own expense.

5. Construction Requirements. The sub-grade shall be
substantially uniform in density throughout its entire
width. It shall conform to the lines, grades, and
typical cross sections shown on the plans, or as
established by the Engineer. Where hauling results in
ruts or other objectionable irregularities, the
contractor shall reshape and re-roll the sub-grade
before the base or surfacing is placed. If any
existing roadway comprises any part of the roadbed,
the contractor shall loosen the compacted portions to
a depth of at least six (6) inches and shall reshape
the roadbed.

The sub-grade shall be brought to the specified lines,
grades, and cross-section by repeatedly adding or
removing material and compacting to the specified
density with a suitable roller.

The sub-grade shall be checked after rolling, and if
not at the proper elevation at all points, sufficient
material shall be removed or added and compacted to
bring all portions of the sub-grade to the required
elevation and density.

Prior to laying base or setting paving forms on
projects, the sub-grade shall conform to the density
requirements for compaction. Soft spots and
unsuitable material shall be removed and back-filled
with approved stable material.
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6. Testing. Unless otherwise set out in the Special
Provisions, testing as required above shall be at the
expense of the City.

After all grading operations have been completed, the
sub-grade elevations shall be checked by a method
approved by the Engineer. Extreme care shall be taken
in forming the crown and shaping the sub-grade to
assure that the specified thickness of pavement will
be attained.

The finished sub-grade at the time of paving shall be
moist, but sufficiently firm to resist rutting or
deforming under construction traffic. During
prolonged periods of dry weather some clay sub-grades
will require special treatment to prevent differential
expansion of the sub-grade and distortion of the
pavement.

7. Basis of Payment. No direct payment will be made for
sub-grade preparation.

D. FILLING EXISTING MANHOLES, CATCH BASINS, INLETS AND
MISCELLANEOUS STRUCTURES

1. Scope of Work. This work shall consist of all work
necessary to abandon existing manholes, catch basins
and inlets and miscellaneous structures in accordance
with the specifications, when indicated on the plans
or directed by the Engineer.

2. Method of Construction.

a. Adjustments. The tops of all existing manholes,
catch basins, and inlets to be abandoned shall be
lowered to at least eighteen (18) inches below
the sub-grade of the proposed improvement, the
outlet connection shall be securely sealed with
concrete or brick masonry, and the structure
filled with granular material and thoroughly
tamped.

b. Frames and grates of manholes, catch basins, and
inlets to be abandoned shall be carefully removed
and delivered to the city at a designated
location.
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3. Basis of Payment. This work shall be paid on a unit
price basis for each item complete including all
labor, construction, equipment, and materials.

E. DEMOLITION

1. Scope of Work. This work shall consist of the removal
and satisfactory disposal of existing structures,
except such structures, or portions thereof, as may be
required or permitted to be left in place by the plans
and specifications or at the direction of the
Engineer.

2. Construction Methods.

a. General. Unless otherwise specified, all
portions of existing structures within the right-
of-way above the ground surface as it existed
before the work was started, that interfere in
any way with the new construction shall be
removed.

When explosives are used in demolition, the
contractor shall use the utmost care to prevent
injury to persons and property, and shall meet
all Federal, State, County and City requirements
for handling and storing explosives.

Blasting or other operations which might endanger
the new work shall be completed prior to the
construction of any part of the new structure.

When required by the plans or special provisions,
all materials from existing structures which the
Engineer deems fit for use elsewhere shall be
moved without damage, in Sections which may be
readily transported and shall be disposed of as
directed by the Engineer.

b. Removal of Concrete and Other Structures.
Existing structures shall be removed for their
entire width and depth unless otherwise noted on
the plans. Existing drainage structures shall be
removed, or the ends completely and substantially
sealed with masonry as required by the Engineer.
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c. Disposal of Concrete, Asphalt, and Other
Materials. All concrete and masonry, drainage
pipes, reinforcement steel, structural steel,
castings, or timbers not salvable shall be
disposed of by the contractor at his own expense,
and to the satisfaction of the Engineer at a
location provided by the contractor outside the
limits of the right-of-way. Any of the above
materials deposited adjacent to the right-of-way
shall be deposited with the written approval of
the property owner. The contractor shall obtain
and file with the Engineer the written approval
of the property owner.

d. Disposal of Salvaged Material. All materials
removed from old structures which are required to
be salvaged under the contract and which the
Engineer deems fit to re-use shall be stored
without damage in a neat and presentable manner
at locations designated by the Engineer, adjacent
to the site of the work.

3. Basis of Payment. If the contract contains a separate
item and unit price for REMOVAL OF EXISTING
STRUCTURES, such price shall be payment in full for
the satisfactory removal and disposal of the existing
structures so designated on the plans or in the
proposal as a unit under this item. The cost of
removal and disposal of all other existing structures
shall be considered as included in the contract unit
price for the major item of work in the contract.

F. REMOVAL OF EXISTING PAVEMENT, CURB, COMBINATION CURB AND
GUTTER, DRIVEWAY PAVEMENT, AND SIDEWALK

1. Scope of Work. This work shall consist of the removal
and satisfactory disposal of existing Portland cement
concrete pavement and/or base course, curb, curb and
gutter, gutter, or sidewalk, floors and similar
concrete objects.

2. Construction Methods.

a. General. Unless otherwise specified, all
portions of existing pavement, curb, combination
curb and gutter, or sidewalk, floors and similar
objects within the right-of-way above the ground
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surface as it existed before the work was
started, that interfere in any way with the new
construction shall be removed.

When explosives are used in demolition, the
contractor shall use the utmost care to prevent
injury to persons and property, and shall meet
all Federal, State, County and City requirements
for handling and storing explosives.

Blasting or other operations which might endanger
the new work shall be completed prior to the
construction of any part of the new structure.

b. Removal of Concrete and Other Structures.
Existing structures shall be removed for their
entire width and depth unless otherwise noted on
the plans.

c. Disposal of Concrete, Asphalt, and Other
Materials. All concrete, asphalt, drainage
pipes, reinforcement steel, structural steel,
etc., shall be disposed of by the contractor at
his own expense, and to the satisfaction of the
Engineer at a location provided by the contractor
outside the limits of the right-of-way. Any of
the above materials deposited adjacent to the
right-of-way shall be deposited with the written
approval of the property owner. The contractor
shall obtain and file with the Engineer the
written approval of the property owner.

d. Where portions of these objects are to be left in
place, they shall be removed to an existing joint
or to a new joint sawed to a minimum depth of one
(1) inch with a true line and vertical face.
Sufficient portions of such objects shall be
removed to provide for proper grade and
connection to the new work.

3. Basis of Payment. Removal of existing pavement, curb,
combination curb and gutter, driveway pavement or
sidewalk shall include the removal and satisfactory
disposal of the item and payment shall be as stated in
the contract or proposal.
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CHAPTER IV. SANITARY SEWERS

A. SEWER PIPE

1. Scope of Work. The work shall consist of furnishing
all materials, equipment, and labor necessary for the
construction of sanitary sewer lines and accessories
in conformance with the lines and grades shown on the
plans or as established by the Engineer, and as
specified herein. Items of work or materials not
specifically mentioned, but necessary for the
completion of the sanitary sewer line construction
shall be considered as incidental to other items in
the contract.

2. Materials.

a. Pipe. The type, size, and class of pipe shall be
shown on the plans. Type, size, or class of pipe
may not be changed during the progress of the
work without approval of the Engineer. The pipe,
type, and class shall be one of the following:

(1) Extra Strength Clay Pipe and fittings shall
conform to ASTM Designation C700.

(2) Tee Connections shall be an approved molded
tee made of the same material as the
sanitary sewer. Molded tees shall be used
on all new sewer lines. An approved saddle
tee can be used only when connecting to an
existing sanitary sewer, with the approval
of the Engineer.

(3) Reinforced Concrete Sewer Pipe shall conform
to ASTM designation C76.

(4) Concrete Sewer Pipe shall conform to ASTM
designation C14.

(5) Cast or Ductile Iron Pipe and fittings shall
conform to United States of America
Standards Institute, Specifications A-21,
Class 50 with mechanical joints or slip on
joints.

IV-1



 

General Note: This subsection applies to
the requirements for unplasticized PVC
plastic for sanitary sewers, house
connections, pipe fittings, couplings, and
joints. All shall conform to the
requirements listed below except as
otherwise modified by the Plans or
Specifications.

Pipe Size (inches) ASTM Wall Thickness Min
4” D1785 SCH40
8”-18” D3034 SDR35
18”-30” F679 “T-1” only
21”-48” F789 PS 46

D2241 SDR 21
8”-12” DR18 Class 150

(6) Polyvinyl Chloride (PVC) Sewer Pipe shall
conform to ASTM designate D3034 (SDR 35).
Fittings shall conform to ASTM designation
D3034 (SDR 35 or as other wise shown on the
Standard Drawings.

(7) SDR 35 Poly (Vinyl Chloride) (PVC)
Connections shall be molded tees. Molded
tees shall be used on all new sewer lines.
Compression locking tees are to be used on
existing lines, unless saddles are requested
by Engineer. An approved long skirted
strap-on saddle type connection will be
allowed on existing sanitary sewer lines
only. (Short skirted strap-on saddle type
connections are not acceptable.)

(8) PS 46 Poly (Vinyl Chloride) (PVC) Sewer pipe
shall conform to ASTM designation F789.
Fittings shall conform to ASTM designation
F789 or as otherwise shown on Standard
Drawing.

(9) PS-46 Poly (Vinyl Chloride) (PVC)
Connections shall be molded tees. Molded
tees shall be used on all new sewer lines.
Compression locking tees are to be used on
existing lines, unless saddles are requested
by Engineer. An approved long skirted
strap-on saddle type connection will be
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allowed on existing sanitary sewer lines
only. (Short skirted strap-on saddle type
connections are not acceptable.)

(10) SDR 21 Class 200 Poly (Vinyl Chloride) (PVC)
Sewer pipe shall conform to ASTM designation
D2241. Fittings shall conform to ASTM
designation D2241 or as otherwise shown on
Standard Drawing.

(11) SDR 21 Class 200 Poly (Vinyl Chloride) (PVC)
Connections shall be molded tees. Molded
tees shall be used on all new sewer lines.
Compression locking tees are to be used on
existing lines, unless saddles are requested
by Engineer. An approved long skirted
strap-on saddle type connection will be
allowed on existing sanitary sewer lines
only. (Short skirted strap-on saddle type
connections are not acceptable.)

All pipe and connections will require a
certification, from the supplier, stating
that the material supplied meets all
applicable specifications. The
certification will be required on or before
the material is delivered to the job site.

b. Pipe Joints.

(1) Joints for vitrified clay pipe shall conform
to ASTM designation C-425. When Type III
joint is used, the compression ring shall be
attached within the bell of the pipe as a
part of the manufacturing process.

(2) Joints for reinforced concrete sewer pipe
shall be flexible watertight, neoprene
gaskets of the proper size conforming to the
requirements of ASTM designation C-443.

(3) Joints for cast or ductile iron pipe shall
conform to USASI specification A21.11 for
mechanical or push-on joints.

(4) Joints for PVC pipe shall conform to ASTM
D3212
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c. Couplings. (A mechanical device for joining
parts together.)

d. Bedding and Backfill. All required bedding and
backfill material shall be considered incidental
and no additional payments will be made for these
items.

Bedding Material shall be crushed stone or
crushed gravel conforming to the requirements of
ASTM Standard C33, and having a gradation as
follows:

Sieve Size % Passing
Passing 5/8” 90 - 100
Passing 1/2” 75 - 100
Passing 3/8” 30 - 75
Passing #4 5 - 25
Passing #8 3 – 6
Passing #30 2.5 – 5.0
Passing #200 1 – 2.5

e. Miscellaneous Materials. Any materials requested
by the contractor for use during construction but
not described in this specification will be
subject to the approval or rejection of the
Engineer.

3. Construction Methods.

a. Classification of Excavated Materials will be
made as follows:

(1) Rock is defined as sandstone, limestone,
chert, granite, siltstone quartzite, slate,
shale occurring in its natural undisturbed
state, hard and unweathered, in ledges 6
inches or more in thickness, or similar
material in masses or boulders, each being
more than 1 ½ cubic yards in volume.

Should rock be encountered in two or more
ledges, each ledge being more than 6 inches
thick and with interlying strata of earth,
clay, shale, or gravel not more than 12
inches in each stratum, the entire volume
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between the top of the upper ledge and
bottom of the lower ledge will be classified
as rock.

(2) Earth. All materials not classified as rock
shall be classified as earth. Chert (joint
flint rock) broken by intermittent clay
partings or clay seams or stratified chert
cemented with clay seams (hardpans) shall be
considered as earth.

(3) Unclassified excavation will consist of the
excavation of all materials of whatever
character encountered in the work. All
material required to be excavated will be
considered as “Unclassified Excavation”
unless the contract specifically states
otherwise.

b. Excavation shall consist of the removal of any
and all material below ground level necessary in
order to carry out the installation and
construction required by the plans and
specifications and shall include: (1) Additional
excavation required for bedding; (2) All
sheeting, shoring, bracing, protection of
adjacent property and underground conduits or
structures and preparation of the sub-grade; (3)
The cost of diversion of surface water, pumping,
draining or otherwise de-watering of excavation;
and (4) The subsequent handling and disposal of
such material not used in the backfill.

Trench excavation shall not be performed any
farther ahead of the bedding and pipe laying
operations than is necessary to permit a
continuous operation. The elevation of the
bottom of the trench shall be continually checked
for conformance to the lines and grades shown on
the plans. Excavation made below proper sub-
grade elevation shall be refilled with bedding
material and thoroughly compacted at the
contractor’s expense. Sheeting, timbering or
bracing shall be placed by the contractor
wherever necessary for the safety of workmen or
the public and for the preservation of any
excavation, embankment, or structure. Where the
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excavation is of such an unstable character or
other conditions are such as to render it
necessary, the sheeting shall be closely driven
and to such depth below the lowest point of the
final trench elevation as required for stability.
The contractor shall be held responsible for the
determination of the need for sheeting or other
types of protection and for the sufficiency of
all sheeting and bracing used and for all persons
injured or property damaged as the result of
improper quality, strength, placing, maintaining,
or removing the same. No additional compensation
will be made for any sheeting, bracing, or other
protective measures whether left in place or not.

The contractor shall, at his own expense, shore
up and protect from damage all buildings,
retaining walls, viaduct piers and footings,
storm sewers, sanitary sewers, gas lines, water
lines, fences, curbs, trees or other property
liable to be damaged during the progress of the
work, and he will be held responsible for all
damage which may occur by reason of prosecution
of the work.

The contractor shall furnish and operate
sufficient pumps and equipment, and shall provide
all materials, labor, etc., required to prevent
interference with the work by water, ice or snow.
Damage of any kind resulting from insufficient
pumping facilities or similar lack of proper
protection of the work shall be repaired or
replaced by the contractor at his own expense.

Where leaks or springs are encountered which, in
the opinion of the Engineer, affect the safety,
usefulness or satisfactory operation of any of
the permanent work, he may direct special
precautions to be taken and payment hereof made
in accordance with Section H-2 of General
Conditions, Chapter II.

The width of the trench at the top of the pipe
shall provide at least six inches of clear space
on each side of the pipe to permit compaction of
the bedding material. The minimum trench size
for any pipe size shall be 18”.
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The location of sewers and structures as shown on
the plans have been selected to provide the least
possible interference with or the crossing of
existing utilities and aboveground obstructions.
The City reserves the right to make minor
variations in the location of the sewers and
structures during the construction to adjust for
any changed conditions discovered and no
additional payment will be allowed the contractor
for shifts in alignment.

Arrangements shall be made by the contractor with
all persons, firms, corporations owning or using
any poles, pipes, tracks, or conduits, etc.,
affected by the construction on this project to
maintain and protect such facilities during
construction with the cost of any such protection
paid by the contractor and considered as
incidental to other items in the contract.

For requirements relating to the use of
explosives, refer to Chapter II and Chapter III
the General Conditions.

Tunneling shall be done only where shown on the
plans or by written direction or approval of the
Engineer. Tunnels shall be of sufficient size,
height, and width to permit proper installation
of the pipe, proper bracing of the tunnel section
and to permit ample room for the prosecution of
the work and safety of the workmen.

Boring installations are made where pipelines
must pass under airport runways, highways,
railroad tracks, and other locations where
conditions prevent the use of “open-cut”
excavation. Accuracy in alignment and grade of
the casing pipe is very important in maintaining
the established invert grade of the pipeline to
be inserted. Proper grade of the inserted pipe
is a must for satisfactory operation of the
gravity flow line (See Standard Drawing San-15).

c. Bedding and Laying Pipe. The subgrade of the
trench shall be excavated to a depth so as to
provide space for at least four (4) inches of
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bedding material between the subgrade and the
pipe if the subgrade material is earth, and six
(6) inches of bedding material between the
subgrade and the pipe if the subgrade material is
rock. Bedding material shall be placed in the
trench and carefully graded and compacted to the
proper elevation so that the pipe, when placed,
shall conform to the specified line and grade.
The Engineer or Survey Crew will initially
provide the contractor with line and grade stakes
set on the natural ground surface. It shall be
the contractor’s responsibility to transfer the
line and grade to the bottom of the trench.
A laser beam shall be used for this purpose or
some other method of checking the pipe grade and
line approved by the Engineer in writing. The
contractor must verify the trench grade or the
grade of the top line and sewer pipe, and will be
held responsible for the correct flow of sewers.
Any apparent inaccuracy in the grade stakes shall
be called to the Engineer’s attention immediately
upon discovery.

If, in the opinion of the Engineer, subgrade
conditions are such that the bedding described
above will not adequately support the pipe, he
may order the contractor to install one of the
two types of concrete cradle shown on the
Standard Drawings. Payment for the concrete
cradle will be made in accordance with Section H-
2 of General Conditions, Chapter II.

At locations where it is necessary to construct
the sewer line across an existing water line and
there is less than an 18-inch vertical distance
between the top of the lower line and the bottom
of the upper line, the sewer line shall be
constructed of Class 200 pressure water line pipe
and must be air tested at a pressure not less
than four (4) pounds per square inch for five (5)
minutes to assure water tightness. A manhole or
approved adapter must be located at each end of
the pressure pipe; and, the near side of the
manholes can be no closer than ten (10) feet from
the water main. When the elevation of the sewer
cannot be verified to meet the above requirement,
the water main or sewer shall be relocated to
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provide this separation. If a water line is
parallel to the sewer line and located within ten
(10) feet horizontally and eighteen (18) inches
vertically, the sewer line shall be constructed
as set out above for vertical separation.

Unless approved by the Director of Public Works,
sanitary sewers shall not be constructed with
less than four (4) feet of cover over the top of
the pipe. If less than four (4) feet of cover is
allowed and the sewer is under the pavement or
the near side of the sewer trench is within two
(2) feet of the curb, then cast iron or ductile
iron pipe, as described above, will be required.
If no portion of the sewer trench is within two
(2) feet of the curb and less than four (4) feet
of cover is allowed, then Class 200 pressure
water line pipe will be required.

If more than twelve (12) feet of cover to the top
of the sewer pipe is necessary for construction
of the sewer line, then Class 200 pressure water
line pipe will be required.

d. Laser.

The contractor shall provide and maintain in good
working order, on the site, at all times, a laser
beam. Each length of pipe shall be laid on an
even, firm bed, so that no uneven strain will
exist to prevent the pipe from bearing on the
sockets. Bell holes for bell and spigot pipe
shall be dug at each joint as hereinbefore
specified. Each pipe shall be laid in conformity
with the line and grade stakes given by the
Engineer. Pipe laying shall commence at the
manhole connection at the low point of the
project and progress up grade, unless otherwise
expressly permitted by the Engineer. The bell-
end of the pipe shall be laid up grade. The
alignment of all pipelines between adjacent
manholes shall be true to line and grade. The
pipeline from manhole to manhole shall reflect
the full bore of the pipe. The end of each joint
pipe shall be truly centered and fully positioned
into the abutting pipe. Pipe laid in the trench
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shall not be covered until approved by the
Engineer or Inspector.

The laser beam used to control line and grade for
the pipe-laying operation must be verified at the
beginning of each day, at least once between
manholes, and at any other time the Engineer or
Inspector deems necessary to ensure the proper
line and grade of the pipe.

e. Tees.

On all sewers serving individual lots, one (1)
molded tee for lateral sewer or house connection
shall be furnished and should be laid to center
of every lot where possible, extending 5’ onto
property. Additional tees may be required for
unplatted areas and large lots, as the Engineer
directs. They shall be four (4) inches in
diameter unless otherwise shown on the plans or
specified by the Engineer and shall be capped or
plugged in accordance with manufacturer’s
recommendations. No saddle tees will be accepted
on new sewers. A general purpose, flexible
marker shall be placed at the end of each tee
location.

The exact location of all tees shall be carefully
ascertained by the Engineer or Inspector before
concealment by backfilling, by accurate
measurement from the center of the manhole
downstream in the same line of pipe so that a
true and exact record may be preserved for future
use. No tees will be permitted to connect to the
main opposite each other. The minimum distance
permitted between tees shall be two (2) feet.

f. Laterals.

All laterals shall have a minimum of ¼-inch per
foot slope, unless otherwise approved. On PVC
tees and lateral lines, all joints must be glued
with an approved adhesive. The plans shall show
the stationing of all in-line tees and shall be
placed as near as possible to the center of the
lot, so as to provide maximum clearance for
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driveways and utility lines. All PVC laterals
shall be Schedule 40 pipe.

No more than 700 feet of sewer line shall be
constructed prior to commencing construction of
laterals. At the option of the contractor,
construction of the sewer lines and laterals may
be performed concurrently. If, in the opinion of
the Engineer, the lateral construction is not
proceeding in a timely manner, the Engineer may
order the contractor to cease work on the sewer
line construction until such time as lateral
construction has proceeded to a point
satisfactory to the Engineer.

If the sewer is being constructed within the
street right-of-way, all laterals shall extend to
5’ past the right-of-way line. All laterals
within street right-of-way shall be a minimum of
four (4) feet deep at the right-of-way line. It
will be the responsibility of the contractor to
assure service to each property. If the main
sewer line is deep enough, then service shall be
provided to basements. If a tee is to be placed
but no lateral is required on a main sewer line
eight (8) feet or more in depth, a four (4)-inch
riser shall be placed, bringing the connection to
a maximum depth of seven (7) feet below finished
ground level. This riser will be measured and
paid for as lateral line.

No lateral can be located within two (2) feet of a
manhole or connected into a manhole without
approval of the Engineer. If lateral is to be
connected to an existing manhole, the manhole
shall be cored and fitted with an insert-a-lock
or approved equal.

Any lateral connected to a manhole shall have an
approved channeling device. Refer to Standard
Drawing San-6 or Chapter IV, Construction Methods
(Inverts).

A general purpose flexible marker shall be
required at the end of each lateral, extending 1’
above finish grades.
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Before backfilling, laterals shall be plugged or
capped in a manner acceptable to the inspector.

g. Cleaning.

The interior of the sewer line shall, as the work
progresses, be cleaned of all dirt and other
foreign material. On small pipe sewers where
cleaning after laying may be difficult, a swab or
drag shall be kept inside the pipeline and pulled
forward past each joint immediately after its
completion.

At the end of each workday, the end of the sewer
pipe or manhole shall be plugged or capped to
prevent the intrusion of water, dirt, gravel, and
all other foreign material. At the beginning of
each workday, the trench shall be dewatered (by
pumping) before opening the end of the sewer
pipe. The end of the pipe shall be cleared to
prevent the intrusion of foreign material.

Note: If the City Forces are hired to clean and
flush lines, a minimum of four (4) hours will be
charged to the contractor.

h. Joints.

Joints for reinforced concrete pipe with flexible
rubber gaskets shall be made in accordance with
manufacturer’s recommendation. Bell and spigot,
or tongue and groove ends of the pipe shall first
be wiped clean before actual jointing operations
are started.

Immediately prior to jointing, all surfaces of
the joint shall be thoroughly cleaned and
lubricated with soapy water or in accordance with
manufacturer's recommendations. The tongue end
shall be centered on grade into the groove end of
the last downstream length of pipe and shoved
completely home and properly seated with the
application of steady pressure by a lever, winch,
or other suitable device. Care shall be used to
prevent displacement of the gasket during
jointing.
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Mechanical joints for cast iron pipe or D.I.P.
shall be carefully assembled to assure that the
two ends will be centrally located in the joint.
The surfaces coming in contact with the rubber
gasket shall be thoroughly cleaned with a wire
brush just prior to assembly to remove all loose
rust or foreign materials, and the gasket brought
toward the flange evenly by partially tightening
the bottom and top bolts, then the side bolts,
and last, the remaining bolts. The cycle should
be repeated until all bolts are properly
tightened. If effective sealing is not attained,
the joint shall be disassembled, thoroughly
cleaned, and reassembled. Overstressing on bolts
to compensate for improper installation will not
be permitted.

i. Backfilling.

The backfilling of the trench shall follow
closely behind the pipe-laying operation, but not
until inspected by the Engineer or Inspector and
the location of all connections recorded. In all
cases, the pipe shall be backfilled the same day
as laying.

The backfill material around the sewer pipe and
lateral, to a height of six (6) inches above the
top of the pipe, and from trench wall to trench
wall, shall be aggregate bedding material, as
specified hereinbefore, carefully placed and
compacted so as not to disturb the pipe location.
In any trench where the flowline of the sewer is
more than twelve (12) feet below finish grade,
then the backfill around the pipe and to a height
of twelve (12) inches above the top of the pipe,
shall be aggregate bedding material.

The backfill material for sewers and laterals
constructed in open cuts crossing or parallel to
roadways, driveways, sidewalks, other existing
pavements, or having the near side of the trench
walls within two (2) feet of back/bottom of
street curb, and at other locations shown on the
plans or specified, all of the backfill shall
consist of granular material meeting the
requirements for bedding material, specified
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hereinbefore. This material shall be placed and
thoroughly compacted.

Except as specified above, the backfill material
may be suitable earth material from the
excavation. No frozen material shall be used in
the backfill. No rocks in the backfill material
shall exceed 12” in diameter in any direction.
Care shall be taken to avoid injury to the pipe,
structure, or producing unequal pressures
thereon. Earth backfill shall be compacted by
thoroughly jetting (or any other acceptable
method) the material. The top four (4) inches of
the backfill shall be made with topsoil and
graded as required under Chapter XIII of these
specifications.

Note: Flowable fill must be approved by City
Engineer.

Jetting. Earth backfill may be compacted by
thoroughly jetting the material. The jetting
operation must begin at the lower end of the
sewer line and progress upgrade. The trench will
be jetted at 25-foot intervals, and the trench
thoroughly flooded to assure proper compaction.
Jetting shall be performed with a steel or rigid
plastic pipe nozzle having a minimum size of one
and one half (1 ½)-inch inside diameter. The
minimum pressure at the nozzle shall be forty
(40) psi, and the contractor shall provide a
gauge to measure the nozzle pressure. The nozzle
will be placed at a minimum distance of four (4)
feet below the finished ground surface of the
trench when performing the jetting operation.
Jetting will not be allowed when the ground
surface is frozen without prior approval of the
Engineer. If approved by the Engineer, the
trench shall be uncovered to a depth that the
ground is no longer frozen. Excavation shall
proceed no faster than the jetting operation. At
any time the Engineer or Inspector may stop the
jetting operation if proper compaction is not
being achieved. On privately constructed sewers
located outside the street right-of-way, jetting
requirements may be waived, provided the property
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owner/developer submits a written request to the
Engineer asking for and receiving such a waiver.

Mechanical Compaction. Any acceptable compaction
method used to achieve minimum compaction
requirements. At the discretion of the Engineer,
any project within the City of Springfield may
require testing by an independent testing
laboratory at the expense of the contractor.
Minimum compaction shall be 95% standard proctor
in accordance with ASTM D698.

All surplus excavation material not used in the
backfill shall be disposed of by the contractor
at his expense. Upon receipt of written notice
from the Engineer, any settlement of the backfill
below the original ground surface shall be
remedied by the contractor for a period of one
(1) year after final completion and acceptance.

Tunnels. The backfill material for all sewers
laid in tunnels shall be sand or finely crushed
limestone of which one hundred (100) percent
shall pass a 3/16-inch sieve. The backfill shall
be thoroughly compacted or blown in.

j. Pavement Replacement.

Temporary Replacement. If for any reason a
roadway must be opened for traffic, after the
sewer is in place but before the pavement is
replaced, then the contractor must provide a one
(1)-inch asphalt cap on the trench backfill
within 24 hours. This asphalt cap shall be the
contractor’s responsibility and no additional
compensation will be allowed. Backfill and/or
asphalt shall be removed as necessary prior to
placement of the permanent pavement.

Permanent Replacement. All pavement and curbs
damaged during construction, in the opinion of
the Engineer or Inspector, shall be removed and
replaced. In order to determine the amount of
damage to the pavement and curbs during
construction, all existing cracks in the street
or curb should be marked/painted in advance of
construction. Permanent pavement replacement
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shall not occur any later than thirty (30)
calendar days after backfilling, unless otherwise
approved by the Engineer.

The existing pavement necessary to be removed for
construction shall be sawed in a neat line and
removed prior to excavation. The width of this
removal will be specified in the special
provisions and payment for pavement repair shall
not exceed the width specified.

The paving shall be sawed prior to replacement as
to ensure a straight edge and a uniform patch.
The subgrade for the new paving shall be further
compacted by rolling or tamping. The pavement
shall then be relaid carefully in accordance with
the requirements of the section of the materials
specified. The minimum required thickness of
pavement replacement shall be either six (6)
inches of concrete for concrete surfaces or six
(6) inches of concrete and two (2) inches of
asphalt surface course for bituminous surfaces.

4. Method of Measurement.

a. Pipe. Final measurement of all pipe will be to
the nearest foot.

b. Encasement. Final measurement of all encasements
will be to the nearest foot.

c. Rock Excavation. Final measurement of rock
excavation, if specified, will be to the nearest
cubic yard.

d. Pavement Replacement. Final measurement of all
pavement will be to the nearest square yard
within a maximum trench width of six (6) feet
unless otherwise specified or approved by the
Engineer.

5. Basis of Payment.

Contractor will be paid for quantities actually
constructed or performed as determined by field
measurement at the unit price bid for the items listed
in the schedule of the proposal or for such extra work
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as may be authorized and approved by the Engineer.
The cost of incidental work not listed in the schedule
of the proposal but necessary for the completion of
the project shall be considered as completely covered
by bid prices for other items in the contract.

Quantities of work acceptably completed under the
terms of the contract shall be determined by the
Engineer based on his actual measurements.

a. Sewer Pipe in place will be paid for on
horizontal length of sewer laid from inside edge
of manhole or structure to inside edge of manhole
or structure and shall include the cost of all
labor, materials, including joints, tee branches,
and other necessary fittings, excavation,
backfill, rough grading, testing, and equipment.

b. Lateral Pipe in place will be paid for on length
of lateral laid from tee or wye to end of
lateral. Unit price for laterals shall include
the costs of all labor, materials, joints, and
necessary fittings, excavation, backfill, rough
grading, testing, and equipment.

c. Concrete Encasement will be paid for at the bid
price per lineal foot, or as extra work if not
listed in the schedule of the proposal.

d. Rock Excavation. Rock excavation, if specified,
will be calculated at a width of three (3) feet
for pipe up to and including twenty-four (24)
inches in diameter. For pipe having a diameter
greater than twenty-four (24) inches, the trench
width to be paid for will be calculated as the
pipe width plus six (6) inches on each side of
pipe. Unless specified, no payment for rock
excavation will be made.

B. MANHOLES

1. Scope of Work. The work shall consist of furnishing
all materials, equipment, and labor necessary for the
construction of manholes and accessories at the
location and in accordance with the details of the
plans and as specified herein. Manholes shall be of
the precast-concrete or poured-in-place concrete type.
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Items not specifically mentioned, but necessary for
completion of the work shall be considered as
incidental to other items in the contract.

2. Materials.

a. Concrete for manhole bases, pipe encasement, or
cradle shall conform to the requirements of
Chapter VI of these specifications except that
the slump shall be four (4) inches plus or minus
one (1) inch.

b. Cast iron fittings and piping with mechanical
joints shall be in accordance with USASI
Specification A21, Class 50 and the plan details.

c. Cast iron frames and covers shall conform to the
requirements of the Standard Drawing San-1.

d. Precast concrete manholes shall receive an
application of asphaltic waterproofing paint on
the exterior at the plant site.

3. Construction Methods.

a. If manholes are constructed of precast sections,
each precast section shall be set in a preformed,
bitumastic gasket material. A minimum of 6”
bedding material shall be used under manhole
base.

b. Inverts shall be precast or constructed with
cement mortar after all precast sections are in
place. Inverts shall be smoothly finished to
assure smooth flow through the manhole with a
minimum of two-tenths fall across the manhole and
in accordance with the plans.

c. The elevation of manhole cover shall be adjusted
to the required grade by shimming with concrete
ring laid in a bitumastic material. Type “A”
frame and covers shall be used in all areas.

d. Manholes shall be waterproofed on the exterior.
Inlet and outlet pipes shall be joined to the
manhole with a gasketed, flexible, watertight

IV-18



 

connection or any watertight connection
arrangement that allows differential settlement
of the pipe and manhole wall to take place.

e. Cold Weather Requirements. Whenever the
temperature of the surrounding air is below 40
degrees F, or when the possibility exists that
the temperature will fall below 40 degrees F
within the 24-hour period after concrete
operations, concrete placed in the forms shall
have a temperature between 80 degrees F and 100
degrees F. All concrete shall be maintained at a
temperature of not less than 50 degrees F for at
least 72 hours, and shall be protected from
freezing for at least an additional 72 hours or
for as much time as is necessary to ensure proper
curing of the concrete. The housing, covering,
or other protection used in connection with
curing shall remain in place and intact for at
least 24 hours after the artificial heating is
discounted. No dependence shall be placed on
salt or other chemicals for the prevention of
freezing. Contractor will be held responsible
for any damage to concrete as a result of cold
weather operations.

f. Finishing. The top surfaces of structures shall
be struck off with a straight edge and finished
with a wood float. Forms will be removed between
12 and 24 hours, and all exterior form ties shall
be removed to a depth of one (1) inch below the
surface. All fins caused by forms, joints, and
other projections shall be removed, and all
pockets cleaned and filled with mortar. All
exposed surfaces shall then be wetted and hand
rubbed with a rubber float using a sand and
cement mixture to obtain a smooth and uniform
texture as directed by the Engineer.

g. Curing. As soon after the completion of the
specified finishing operations as the condition
of the concrete will permit without danger of
consequent damage thereto, all exposed surfaces
shall either be covered with plastic sheet, or
covered with earth and/or burlap, or when not
required to be painted, sprayed with liquid
conforming with ASTM designation C309.
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h. Backfilling. Manholes, which lie within an area
to be paved, shall be backfilled with granular
material meeting the requirements for bedding
materials specified hereinbefore. This material
shall be placed and thoroughly compacted. All
other manholes shall be backfilled with earth
materials and shall be placed and jetted in the
same manner as for sewer lines, specified
hereinbefore.

i. Removal of Forms. Forms shall remain in place
until, in the opinion of the Engineer, it is safe
to remove them. In determining the time for
removal of forms, consideration shall be given to
the location and character of the structure, the
weather, and other conditions influencing the
setting of the concrete, and the requirements for
curing and finishing.

4. Method of Measurement. Manholes exceeding eight (8)
feet in depth will be measured to the nearest 1/10
foot.

5. Basis of Payment. Manholes up to six (6) feet in
depth include all labor, equipment, materials,
backfill, excavation, concrete base, cone, ring, and
cover, and all fittings and appurtenances for sealing
the manhole or construction drops associated with the
manhole and acceptance testing, as well as the
sidewalls, and will be paid for at the base price of
each manhole complete in place. Additional payment
will be made for any depth over six (6) feet at the
unit bid price per vertical lineal foot. All
excavation for manholes shall be included in the unit
price per manhole. No direct payment will be made for
furnishing and placing asphaltic paint, premolded,
asphaltic filler, or other types of joint separators.
The cost therefor shall be included in the price bid
for the item of work of which they are a part.

C. SEWAGE PUMPING STATIONS

1. Scope of Work. The work shall consist of the
furnishings of all labor, equipment, tools, and
materials to install sewage pumping stations as
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required by the Plans, Special Provisions, and these
Specifications.

2. Pumps. Pumps must be designed so that it is not
necessary to disconnect piping, valves, electrical
circuits, and other appurtenances in the wet well when
the pumps are replaced.

3. Wet and Dry Well Access. Suitable and safe means of
access shall be provided to dry wells and wet wells of
pump stations. Stairways should be installed in dry
wells with rest landings not to exceed ten (10)-foot
vertical intervals. All wet wells shall be given an
application of asphaltic waterproofing paint.

4. Electrical Equipment. Electrical equipment in
enclosed places where gas may accumulate shall comply
with the National Board of Fire Underwriters
specifications for hazardous conditions (NEMA Type 7).

5. Alarm Systems. Alarm systems shall be provided for
all pumping stations. The alarm shall be activated in
cases of power failure, pump failure, or any cause of
pump station malfunction. The alarm system shall be
capable of transmitting over phone lines an audio-
visual signal to the Southwest Wastewater Treatment
Plant. The system shall also have a remote station at
the pump station, which will give the same audio-
visual signal as at the Treatment Plant.

6. Emergency Power Supply. Provision of an emergency
power supply for pumping stations shall be made, and
may be accomplished by connection of the station to at
least two (2) independent public utility sources, or
by provision of in-place internal combustion engine
equipment which will generate electrical or mechanical
energy.

7. Instructions and Equipment. A complete set of
operational instructions for pump station and
emergency power generation equipment, including
emergency procedures, maintenance schedules, tools,
and such spare parts as may be necessary, must be
provided.

8. Fencing. A fence surrounding the station site shall
be provided. The fence shall be eight (8) feet high
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(Minimum) with a twelve (12)-foot wide, double-leaf
gate. The fence may be either galvanized chain link
or wooden privacy type. Supporting posts for all
types of fences shall not be more than eight (8) feet
apart and be concrete encased below grade. Minimum
bury depth to be two and one-half (2 ½) feet. Wooden
fences shall be constructed of pressure treated or
other approved weather resistant wood. Wooden support
posts shall be 4” x 4” minimum. The gate is to be
located so that entranceway does not go over manholes.
Pump station and generator unit to be easily
accessible for maintenance from entranceway. Gate to
be set back twenty-five (25) feet from edge of road.

9. Outside Lighting. An outside weatherproof pole-
mounted light, with enough illuminating power to
adequately light the pump station site at night, shall
be provided. The light is to be of the high-pressure,
sodium type with electric eye for dusk-to-dawn
operation.

10. Enclosure. Enclosure shall be of sufficient area to
provide a twenty (20) by twelve (12)-foot parking area
and enclose all pump station buildings and equipment.
A two (2) by four (4)-inch wooden header will be
placed around the enclosure, inside the fence, and a
four (4)-mil polyethylene sheeting shall be placed on
the entire enclosed area and covered with at least
four (4) inches crushed rock or gravel.

11. Accessibility to Site. The pump station site must be
accessible by an acceptable all-weather, hard surface
road. Junction of pump station road and public street
shall have a sixteen (16)-foot long culvert of
acceptable diameter in ditch if necessary.

12. Locks. Locks shall be provided on all wet wells, dry
wells, and gates. Two keys for each lock shall be
furnished to the Engineer at the time of final
inspection.

13. Painting. All metal, except galvanized and stainless
steel items which are not painted at the factory,
shall receive a prime and finish coat of paint that is
recommended for use in the environment in which the
item is installed. Color to be determined by the
Engineer.
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14. Surfacing of Lift Station Area. The area inside the
fence must be constructed of four (4) inches of Type I
aggregate on a four (4) mil polyethylene sheeting
placed over the entire enclosed area with three (3)
one (1)-inch holes per square yard. Prior to placing
the sheeting, the soil to be covered is to be treated
with a soil sterilant Diuron (Karmer by DuPont), or
equal, and applied as directed by the manufacturer.

D. FORCE MAINS

1. Scope of Work. The work shall consist of the
furnishing of all labor, equipment, tools, and
materials to install force mains as required by the
Plans, Special Provisions, and these Specifications.

2. Materials. Materials for pressure sewage force mains
shall conform to the following standards:

a. Polyvinyl Chloride (PVC) pressure pipe shall meet
the requirements of AWWA C-900.

b. Ductile iron pipe shall meet the requirements of
American National Standard Institute
Specification A-21 .51 with push-on joints.

3. Air Release Valve. An APCO Sewage Air Release Valve
Model 401, or approved equal, shall be placed at high
points in the force main to prevent air locking. A
standard four (4)-foot diameter manhole with standard
frame and cover to be installed around force main and
relief valve for maintenance access to valve.

4. Termination. Force mains should enter the gravity
sewer system at a point not more than two feet above
the flow line of the receiving manhole.

5. Bedding. Bedding shall be in accordance with required
bedding specified for sewer pipe, hereinbefore.

E. ACCEPTANCE TESTS FOR SEWERS

1. Scope of Work. The work shall consist of the
furnishing of all labor, equipment, tools, and
materials, and the performance of any or all
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acceptance tests as required by the Plans, Special
Provisions, and these Specifications.

2. General Requirements.

a. The contractor shall furnish the Engineer or
Inspector with every reasonable facility for
ascertaining whether or not the work performed
was in accordance with the requirements and
intent of the plans and specifications. Any work
done (except excavation) or material used without
suitable supervision or inspection by the
Engineer or Inspector may be ordered removed and
replaced at the contractor’s expense.

b. After substantial completion of the work, which
includes jetting, backfilling, and rough cleanup,
or from time to time as the work progresses, the
contractor shall, under the direction of the
Engineer, make such tests of the entire work or
any part thereof as may be required to
demonstrate the efficiency of the sewer and
accessories. If required, the contractor shall
make such openings as the Engineer may direct and
shall restore the part of the work so disturbed
to the satisfaction of the Engineer. Should any
part of the work be found faulty in any respect,
the contractor shall repair such defects or
replace them with new work as may be directed by
the Engineer.

c. The contractor shall provide facilities to the
Engineer to make a visual observation test of the
proper alignment of each section of sewer between
two adjacent manholes.

3. Acceptance Tests for Gravity Sewers.

a. Visual Inspection.

(1) Contractor shall clean pipe of excess
mortar, joint sealant, and other dirt and
debris prior to acceptance.

(2) The contractor will be required during
construction to install a line throughout
the entire length of the sewer district.
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This line will be used for running a mandrel
through the sewer lines. The ends of the
line will be secured in a manner
satisfactory to the Engineer or Inspector to
ensure that the line will not be removed
from the sewer before inspection. The line
to be installed shall be one-quarter (1/4)-
inch nylon or Polypropylene yellow or white
rope.

(3) A mandrel will be furnished by the City for
the contractor to use to mandrel all sewer
lines in checking for the presence of any
misaligned, displaced, or broken pipe, and
the presence of visible infiltration,
debris, or other defects. All mandrelling
must be done in the presence of the Engineer
or Inspector.

(4) The contractor shall correct all defects
found during mandrelling operations prior to
conducting leakage tests.

b. Air Leakage Testing. An air leakage test shall
be performed on the full length of all sewer
lines and lateral lines prior to acceptance.

(1) Contractor must perform air tests on all
pipe less than eighteen (18)-inch diameter
and may be required to perform air tests for
all pipe sizes.

(2) The contractor must furnish all facilities
required, including necessary piping
connections, test pumping equipments,
pressure gauges, bulkheads, regulator to
avoid over-pressurization, and all
miscellaneous items required.

(3) The pipe plug for introducing air to the
sewer line shall be equipped with two taps.
One tap will be used to introduce air into
the line being tested, through suitable
valves and fittings, so that the input air
may be regulated. The second tap will be
fitted with valves and fittings to accept a
pressure test gauge readable from ground
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level indicating internal pressure in the
sewer pipe. An additional valve and fitting
will be incorporated on the tap used to
check internal pressure so that a second
test gauge may be attached to the internal
pressure tap. The pressure test gauge will
also be used to indicate loss of air
pressure due to leaks in the sewer line.

(4) The pressure test gauge shall meet the
following minimum specifications:

Size (diameter) 4 to 4 ½ inches
Pressure Range 0 – 30 P.S.I.
Figure
Intervals

.5 P.S.I. Increments

Pressure Tube Bourdon Tube or
diaphragm

Accuracy +/- 0.25% of maximum
scale reading

Dial White coated aluminum
with black lettering,
270 degree arc

Pipe Connection Low male ½” N.P.T.

Calibration data will be supplied with all
pressure test gauges. Certification of
pressure test gauge will be required from
the gauge manufacturer. This certification
and calibration data will be available to
the Engineer whenever air tests are
performed. The test gauges shall be
calibrated at least every six months.

(5) The contractor shall test each reach of
sewer pipe between manholes after completion
of installation of all utilities.

(6) The contractor shall plug ends of line and
cap or plug all connections to withstand
internal pressure. One of the plugs
provided must have two taps for connecting
equipment. After connecting air control
equipment to the air hose, monitor air
pressure so that internal pressure does not
exceed 5.0 psig. After reaching 4.0 psig,
throttle the air supply to maintain between
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4.0 and 3.5 psig for at least two (2)
minutes in order to allow equilibrium
between air temperature and pipe walls.
During this time, check all plugs to detect
any leakage. If plugs are found to leak,
bleed off air, tighten plugs, and again
begin supplying air. After temperature has
stabilized, the pressure is allowed to
decrease to 3.5 psig. At 3.5 psig, begin
timing to determine the time required for
pressure to drop to 2.5 psig. If the time,
in seconds, for the air pressure to decrease
from 3.5 psig to 2.5 psig is greater than
that shown in the table below, the pipe
shall be presumed free of defects.

Pipe
Size

Required Time
Per 100 LF

Minimum Required
Time

8” 1 min. 10 sec. 3 min. 47 sec.
10” 1 min. 50 sec. 4 min. 43 sec.
12” 2 min. 38 sec. 5 min. 40 sec.
15” 4 min. 08 sec. 7 min. 05 sec.
18” 5 min. 56 sec. 8 min. 30 sec.
21” 8 min. 05 sec. 9 min. 55 sec.
24” 10 min. 34 sec. 11 min. 20 sec.
27” 12 min. 45 sec. 12 min. 45 sec.
30” 14 min. 11 sec. 14 min. 11 sec.
33” 16 min. 35 sec. 16 min. 35 sec.

If the air test fails to meet the above
requirements, repeat test as necessary after
all leaks and defects have been repaired.
Prior to acceptance all constructed sewer
lines shall satisfactorily pass the low-
pressure air test.

(7) In areas where groundwater is known to
exist, the contractor shall install a one-
half-inch diameter capped pipe nipple,
approximately ten (10) inches long, through
manhole wall on top of one of the sewer
lines entering the manhole. This shall be
done at the time the sewer line is
installed.

Immediately prior to the performance of the
acceptance test, groundwater level shall be
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determined by removing pipe cap, blowing air
through the pipe nipple into the ground so
as to clear it, and then connecting a clear
plastic tube to the pipe nipple. The hose
shall be held vertically and a measurement
of height in feet of water shall be taken
after the water stops rising in this plastic
tube. The height in feet shall be divided
by 2.3 to establish the pounds of pressure
that will be added to all readings.

4. Acceptance Tests for Force Mains. All force main
piping shall be subject to a hydrostatic and leakage
test.

a. Hydrostatic Tests. The hydrostatic test shall be
conducted in accordance with Section 4 of AWWA C-
600, at a test pressure determined by the
following formula (if no head pressure is
specified on the plans, then use pipe pressure
rating in psi):

Test Pressure = Total design head pressure X
0.433 X 1.5. The test pressure must be
maintained for at least two hours duration.

b. Leakage Test. The leakage test shall be
conducted concurrently with the hydrostatic test.
Leakage shall be considered as the volume of
water added to maintain the test pressure
determined by the formula above. The leakage
test shall be conducted in accordance with
Section 4 of the AWWA specifications. Allowable
leakage must not exceed the volumes specified
below for each 1,000 feet of the particular
diameter of pipe being tested:

Pipe Diameter Allowable Leakage/1000 L.F.
2” 0.19 gallons/hr.
4” 0.37 gallons/hr.
6” 0.55 gallons/hr.
8” 0.74 gallons/hr.
12” 0.92 gallons/hr.

If testing results in leakage greater than the
allowed maximum, the defective pipe and
joint/joints shall be located and repaired. When
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repair work is complete, tests shall be performed
again to determine that leakage is within the
allowable limit.

F. ACCEPTANCE TESTS FOR MANHOLES

1. Scope of Work. The work shall consist of the
furnishing of all labor, equipment, tools, and
materials, in the performance of any acceptance test.

a. All manholes must be tested to assure water
tightness.

b. After the manhole is in place and backfilled to
finish grade, then the contractor shall plug the
inlet and outlet sewer feeds in a watertight
manner. The manhole may then be tested using
either a water test or a vacuum test.

2. Water Testing Manholes. The manhole will then be
filled with water to the top of the frame (including
all adjustment rings). After 24 hours, the water loss
will then be measured.

a. The maximum water loss for any sewer is .455 gpd
per foot diameter of manhole per footheight of
manhole. This value is to be computed for each
individual manhole.

b. Any manhole that does not meet this acceptance
test requirement will be replaced or
reconstructed at the contractor’s expense.
Grouting of interior leaks will not be an
acceptable method of reconstruction. The
reconstructed manhole will then be tested for
acceptance.

3. Vacuum Testing Manholes. The contractor will furnish
all facilities required, including necessary piping
connections, test pumping equipment, pressure gauges,
bulkheads, regulator, avoid over pressurization, and
all miscellaneous items required. Calibration data
will be supplied with all pressure test gauges.
Certification of vacuum test gauge will be required
from the gauge manufacturer. This certification and
calibration data will be available to the Engineer
whenever air tests are performed. Test each manhole
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and accessories after the complete installation.
Stabilize the vacuum at 10” Hg (mercury). After
temperature has stabilized, the gauge is allowed a
maximum of 1” Hg drop during the test period. The
required test period is one minute (minimum) for all
sizes and manholes depths. If the vacuum test fails
to meet the above requirement, repeat test as
necessary after all leaks and defects have been
repaired.

4. No additional payment will be made for acceptance
testing.
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MANHOLE TESTING TABLES
ALLOWABLE WATER LOSS

4’0” DIAMETER

Manhole
Depth (In
feet)
Greater

Than
Less
than
–
equal
to

Allowable
Water
Loss (In
gal.)

24” Cone
Allowable
Water
Loss (In
inches)

30” Cone
Allowable
Water
Loss (In
inches)

34” Cone
Allowable
Water
Loss (In
inches)

36” Cone
Allowable
Water
Loss (In
inches)

38” Cone
Allowable
Water
Loss (In
inches)

0 4.0 7.3 3.0 3.5 3.0 3.5 3.5

4.0 4.5 8.2 3.5 4.0 3.5 4.0 4.0

4.5 5.0 9.1 3.5 4.5 4.0 4.5 4.5

5.0 5.5 10.0 4.0 5.0 4.5 5.0 5.0

5.5 6.0 10.9 4.5 5.5 4.5 5.5 5.5

6.0 6.5 11.8 4.5 6.0 5.0 5.5 5.5

6.5 7.0 12.7 5.0 6.5 5.5 6.0 6.0

7.0 7.5 13.6 5.0 7.0 5.5 6.5 6.5

7.5 8.0 14.5 5.5 7.0 6.0 7.0 7.0

8.0 8.5 15.4 6.0 7.5 6.5 7.5 7.5

8.5 9.0 16.4 6.0 8.0 6.5 7.5 7.5

9.0 10.0 18.2 6.5 9.0 7.5 8.5 8.5

10.0 11.0 20.0 7.0 10.0 8.0 9.0 9.0

11.0 12.0 21.8 7.5 11.0 8.5 10.0 10.0

12.0 13.0 23.6 8.0 11.5 9.0 10.5 10.5

13.0 14.0 25.4 8.5 12.0 9.5 11.0 11.0

14.0 15.0 27.3 9.0 12.5 10.0 11.5 11.5

15.0 16.0 29.0 9.5 13.5 10.5 12.0 12.5

16.0 17.0 30.9 10.0 14.0 11.0 12.5 13.0

17.0 18.0 32.7 10.5 14.5 11.5 13.0 13.5

18.0 19.0 34.5 10.5 15.0 12.0 13.5 14.5

19.0 20.0 36.4 11.0 15.5 12.5 14.5 14.5
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CHAPTER V. STORM SEWERS

A. PIPE

1. Scope of Work. The work shall consist of furnishing
all labor, materials, and equipment for the complete
installation of storm sewer pipe, and appurtenances,
in conformance with the lines and grades shown on the
plans or as established by the Engineer and as
specified herein. Item of work or materials not
specifically mentioned, but necessary for the
completion of storm sewer line construction shall be
considered as incidental to other items in the
contract.

2. Materials.

a. Pipe. Pipe shall be of the type, size, and class
shown on the plans.

(1) Unreinforced Concrete Sewer Pipe.
Unreinforced concrete sewer pipe shall
conform to the Specifications for Concrete
Sewer Pipe, A.S.T.M. Designation C14, the
pipe furnished to be of the class designated
as Non-Reinforced Concrete Sewer Pipe, Class
I, II, or III (depending on D-load strength
required.

(2) Reinforced Concrete Culvert Pipe.
Reinforced concrete pipe shall conform to
the requirements of the Specifications for
Reinforced Concrete Culvert Pipe, A.S.T.M.
Designation C76. Unless otherwise shown on
the plans or stated in the Special
Provisions, installations shall be made with
circular pipe conforming to the requirements
for Class III, Wall B of this A.S.T.M.
specification. When reinforced concrete
elliptical pipe is to be used, installation
shall be made with pipe conforming to the
requirements of A.S.T.M. Designation C507,
Class HE-111.

(3) Corrugated Steel, Zinc-Coated Pipe.
Corrugated steel zinc-coated pipe shall
conform to the requirements of the

V-1



 

specifications for Corrugated Steel Zinc-
Coated Pipe, A.S.T.M. Designation A760. The
type of pipe required shall be either
circular or other configuration as indicated
on the plans or specifications. If pipe
with helical corrugations is used, the ends
shall be rerolled to form circumferential
corrugations extending at least two
corrugations from the pipe ends. Bands with
projections (dimples) will not be accepted.

Pipe diameters from 12” through 24” shall be
16 gauge, diameters over 24” through 36”
shall be 14 gauge, and diameters over 36”
through 54” shall be 12 gauge.

b. Concrete Pipe Joints. Joints for concrete pipe
shall be any of the following:

(1) Flexible Neoprene Gaskets of the proper size
conforming to the requirements of A.S.T.M.
Designation C443.

(2) Bituminous Mastic Joint Compound. This
compound shall be a homogeneous blend of
bituminous material, inert filler, and
suitable solvents or plasticizing compounds
thoroughly mixed at the factory to a uniform
consistency.

c. Bedding Material. Material for bedding shall be
crushed stone or crushed gravel conforming to the
requirements of A.S.T.M. Standard C33, and having
a gradation as follows:

Sieve Size % Passing
Passing 1/2” 100
Passing 3/8” 0-30
Passing No. 4 0-5

d. Miscellaneous Materials. Any materials requested
for use by the contractor during construction but
not described in this specification will be
subject to the approval or rejection of the
Engineer.
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3. Construction Methods.

a. Classification of Excavated Materials.
Classification of excavated materials will be
made as follows:

(1) Rock. Rock is defined as being sandstone,
limestone, chert, granite, siltstone
quartzite, slate, shale occurring in its
natural undisturbed state, hard and
unweathered, in ledges six (6) inches or
more in thickness or similar material in
masses or boulders, each being more than 1 ½
cubic yards in volume.

Should rock be encountered in two (2) or
more ledges, each ledge being more than six
(6) inches thick and with interlying strata
of earth, clay, shale, or gravel not more
than twelve (12) inches thick in each
stratum, the entire volume between the top
of the upper ledge and bottom of the lower
ledge will be classified as rock.

(2) Earth. All materials not classified as rock
shall be classified as earth. Chert (joint
flint rock) broken by intermittent clay
partings or clay seams or stratified chert
cemented with clay seams (hardpans) shall be
classified as earth.

(3) Unclassified. Unclassified excavation will
consist of the excavation of all materials
of whatever character encountered in the
work. All material required to be excavated
will be considered as “Unclassified
Excavation” unless the contract specifically
states otherwise.

b. Excavation. Excavation shall consist of the
removal of any and all material below ground
level necessary in order to carry out the
installation and construction required by the
plans and specifications and shall include: (1)
Additional excavation required for bedding; (2)
All sheeting, shoring, bracing, protection of
adjacent property, and underground conduits, or
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structures, and preparation of the subgrade; (3)
The cost of diversion of surface water, pumping,
draining, or otherwise dewatering of excavation;
and (4) The subsequent handling and disposal of
such material not used in the backfill.

Trench excavation shall not be performed any
farther ahead of the bedding and pipe laying
operations than is necessary to permit a
continuous operation. The elevation of the
bottom of the trench shall be continually checked
for conformance to the lines and grades shown on
the plans. Excavation made below proper subgrade
elevation shall be backfilled with bedding
material and thoroughly compacted at the
contractor’s expense. Sheeting, timbering, and
bracing shall be placed by the contractor
whenever necessary for the safety of workmen or
the public, and for the preservation of any
excavation, embankment, or structure. When the
excavation is of such an unstable character or
other conditions are such as to render it
necessary, the sheeting shall be closely driven
and to such depth below the lowest point of the
final trench elevation as required for stability.
The contractor shall be held responsible for the
determination of the need for sheeting or other
types of protection and for the sufficiency of
all sheeting and bracing used and for all persons
injured or property damaged as the result of
improper quality, strength, placing, maintaining,
or removing the same. No additional compensation
will be made for any sheeting, bracing, or other
protective measures whether left in place or not.

The contractor shall at his own expense, shore
up, protect, and ensure from damage all
buildings, retaining walls, viaduct piers and
footings, storm sewers, sanitary sewers, gas
lines, water lines, fences, curbs, trees, or
other property liable to be injured during the
progress of the work, and he will be held
responsible for all damage which may occur by
reason of prosecution of the work.

The contractor shall furnish and operate
sufficient pumps and equipment and shall provide
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all materials, labor, etc., required to prevent
interference with the work by water, ice, or
snow. Damage of any kind resulting from
insufficient pumping facilities or similar lack
of protection of the work shall be repaired or
replaced by the contractor at his own expense.
No water shall be allowed to run into or over any
concrete work unless by special permission in
writing by the Engineer.

Where leaks or springs are encountered which, in
the opinion of the Engineer, affect the safety,
usefulness, or satisfactory operation of any of
the permanent work, he may direct special
precautions to be taken and payment herefor made
in accordance with Section H-2 of General
Conditions, Chapter II.

The width of the trench at the bottom of the pipe
shall provide at least six (6) inches of clear
space on each side of the pipe to permit
compaction of the bedding material.

The location of storm sewers and structures as
shown on the plans have been selected to provide
the least possible interference with or the
crossing of existing utilities and above-ground
obstructions. The City reserves the right to
make minor variations in the location of the
sewers and structures during the construction to
adjust for any changed conditions discovered, and
no additional payment will be allowed the
contractor for shifts in alignment.

Arrangements shall be made by the contractor with
all persons, firms, corporations owning or using
any poles, pipes, tracks, or conduits, etc.,
affected by the construction on this project to
maintain and protect such facilities during
construction with the cost of any such protection
paid by the contractor, and is considered as
incidental to other items in the contract.

For requirements relating to the use of
explosives, refer to Chapter II and Chapter III
of the General Conditions.
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Tunneling shall be done only where shown on the
plans or by written direction or approval of the
Engineer. Tunnels shall be of sufficient size,
height, and width to permit proper installation
of the pipe, proper bracing of the tunnel
section, and to permit ample room for the
prosecution of the work and safety of the
workmen.

c. Bedding and Pipe Laying. The subgrade of the
trench shall be excavated to a depth as to
provide space for at least four (4) inches of
bedding material between the subgrade and the
pipe if the subgrade material is earth and six
(6) inches of bedding material between the
subgrade and the pipe if the subgrade material is
rock. Bedding material shall be placed in the
trench and carefully graded and compacted to the
proper elevation so that the pipe, when placed,
shall conform to the specified line and grade.
The Engineer will initially provide the
contractor with line and grade stakes set on the
natural ground surface. It shall be the
contractor’s responsibility to transfer the line
and grade to the bottom of the trench. Three
batter boards, a top line, and grade pole or
laser beam, shall be used for this purpose or
some other method of checking the pipe grade and
line approved by the Engineer in writing. The
contractor must verify the trench grade or the
grade of the top line and storm sewer pipe, and
will be held responsible for the correct flow of
storm sewers. Any apparent inaccuracy in the
grade stakes shall be called to the Engineer’s
attention immediately upon discovery.

If, in the opinion of the Engineer, subgrade
conditions are such that the bedding described
above will not adequately support the pipe, he
may order the contractor to install one of the
two types of concrete cradle shown on the Drawing
SAN-11. Payment for the concrete cradle will be
made in accordance with section H-2 of General
Conditions, Chapter II.

d. Batter Boards and Laser. The contractor shall
provide and maintain in good working order, on
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the site, at all times, a laser beam or a gauge
rod of sufficient length to reach from the invert
of the storm sewer pipe being laid to the top
line strung on the three batter boards. The
gauge rod shall be graduated and numbered each
foot of its entire length. The gauge rod shall
be equipped with either a plumb line or two
spirit levels, and the utmost care used to ensure
a truly vertical gauge rod at the time the
reading is taken and pipe is being set. Each
length of pipe shall be laid on an even, firm
bed, so that no uneven strain will exist to
prevent the pipe from bearing on the sockets.
Bell holes for bell and spigot pipe shall be dug
at each joint as hereinbefore specified. Each
pipe shall be laid in conformity with the line
and grade stakes given by the Engineer. Pipe
laying shall commence at the low point of the
project and progress upgrade, unless otherwise
expressly permitted by the Engineer. The bell-
end of the pipe shall be laid upgrade. The
alignment of all pipelines shall be true to line
and grade. The end of each joint of pipe shall
be truly centered and fully positioned into the
abutting pipe. Pipe laid in the trench shall not
be covered until approved by the Engineer.

In the event a laser beam is used to control line
and grade for the pipe laying operation, the
laser must be checked at the beginning of each
day and at any other time the Engineer deems
necessary to ensure the proper line and grade of
the pipe.

e. Cleaning. The interior of the storm sewer line
shall, as the work progresses, be cleaned of all
dirt, excess jointing material, and superfluous
materials of every description.

f. Joints. Joints for reinforced concrete pipe with
neoprene rubber gaskets shall be made in
accordance with manufacturer’s recommendations.
Bell and spigot, or tongue and groove ends of the
pipe shall first be wiped clean before actual
jointing operations are started.
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Immediately prior to jointing, all surfaces of
the joint shall be thoroughly cleaned and
lubricated with soapy water or in accordance with
manufacturer’s recommendations. The tongue end
shall be centered on grade into the groove and of
the last downstream length of pipe and shoved
completely home and properly seated with the
application of steady pressure by a lever, winch,
or other suitable device. Care shall be used to
prevent displacement of the gasket during
jointing.

In sealing concrete pipe with bituminous mastic
joint compound, trowel grade compound shall be
applied to the mating surfaces of both the tongue
and groove, or to the entire interior surface o
the bell and the upper portion of the spigot.
Two (2) one (1)-inch pieces of rope or tape-type
plastic compound shall be applied in accordance
with the manufacturer’s recommendations. The
joints shall be forced together with excess
compound extruding both inside and outside the
joint. Excess compound shall be removed from the
interior surface where accessible. The joint
between the bell and spigot shall be uniform for
the full circumference and care shall be taken to
prevent the bell from supporting the spigot.

g. Backfilling. The backfilling of the trench shall
follow closely behind the pipe-laying operation,
but not until inspected by the Engineer. In all
cases the pipe shall be backfilled the same day
as laying.

The backfill material for all storm sewer pipe
laid in tunnels shall be sand or finely crushed
limestone of which one hundred (100%) percent
shall pass a three-sixteenth (3/16)-inch sieve.
It shall be thoroughly compacted.

Backfill Material Under Pavements. This includes
all backfill material for storm sewers
constructed in open cuts crossing or parallel to
roadways, parking lots, driveways, sidewalks, and
other existing pavements, or having the trench
wall within two (2) feet of the back of street
curb or edge of surface. Backfill shall consist
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of granular material meeting the requirements for
bedding material, specified hereinbefore. In
addition, granular backfill material shall be
placed between pipes on all parallel storm sewer
pipes located closer than two (2) times the
largest pipe diameter. This material shall be
placed and thoroughly compacted. Minimum depth
for storm sewers on improved streets will be
twelve (12) inches plus the pipe depth, and the
minimum depth under unimproved streets will be
twenty-four (24)-inches plus the pipe depth.

Backfill material not placed under pavements or
within two (2) feet of the back of street curb
shall be compacted granular material placed half
up on all storm sewer pipe. Select material
shall be placed from the mid point of the pipe to
one (1) foot above the pipe. Compaction of the
select material shall be performed with hand-held
tampers to a minimum distance of one (1) foot
above the pipe and one (1) foot beyond the sides
of the pipe. The backfill material shall be
placed in lifts not to exceed twelve (12) inches
in thickness. The backfill shall be placed and
compacted on both sides of the pipe
simultaneously. Heavier compaction equipment may
not be used until the backfill has been placed in
a minimum of one (1) foot above the top of pipe,
or as directed by the Engineer.

No frozen material shall be used in the backfill.
Care shall be taken to avoid injury to the pipe
or structures or producing unequal pressures
thereon. Earth backfill shall be thoroughly
compacted to a density of at least ninety percent
(90%) of the maximum density for the material
used as determined by ASTM designation D-698.
The top four (4) inches of the backfill shall be
made with topsoil and graded as required under
Chapter XIII of these specifications. All
surplus excavation material not used in
backfilling shall be disposed of by the
contractor. Upon receipt of written notice from
the Engineer, any settlement of the backfill
below the original ground surface shall be
remedied by the contractor for a period of six
(6) months after final completion and acceptance.
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h. Pavement Replacement.

Temporary Replacement. If for any reason a
roadway must be opened for traffic after the
sewer is in place but before the pavement is
replaced, then the contractor must provide a one
(1)-inch asphalt cap on the trench backfill.
This asphalt cap shall be the contractor’s
responsibility, and no additional compensation
will be allowed. Permanent pavement replacement
shall not occur any later than thirty (30)
calendar days after backfilling unless otherwise
approved by the Engineer. Backfill and/or
asphalt shall be removed as necessary prior to
placement of the permanent pavement.

Permanent Replacement. All pavement and curbs
damaged during construction, in the opinion of
the Engineer, shall be removed and replaced. In
order to determine the amount of damage to the
pavement and curbs during construction, all
existing cracks in the street or curb should be
marked in advance of construction. Pavement
replacement (whether temporary or permanent)
shall closely follow backfilling operation.

The existing pavement necessary to be removed for
construction shall be sawed in a neat line and
removed prior to excavation. The width of this
removal may be as specified in the special
provisions and payment for pavement repair shall
not exceed the width specified.

The paving shall be sawed prior to replacement as
to ensure a straight edge and a uniform patch.
The subgrade for the new paving shall be further
compacted by rolling or tamping. The pavement
shall then be relaid carefully in accordance with
requirements of the section of the materials
specified. The minimum required thickness of
pavement replacement shall be either six (6)
inches of concrete for concrete surfaces or six
(6) inches of concrete and two (2) inches of
asphalt surface course for bituminous surfaces.
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4. Method of Measurement.

a. Pipe. Final measurement of all pipe will be to
the nearest foot.

b. Encasement. Final measurement of all encasements
will be to the nearest foot.

c. Rock Excavation. Final measurement of rock
excavation, if specified, will be to the nearest
one-tenth (1/10) cubic yard.

5. Basis of Payment.

Contractor will be paid for quantities actually
constructed or performed as determined by field
measurements at the unit price bid for the items
listed in the schedule of the proposal or for such
extra work as may be authorized and approved by the
Engineer. The cost of incidental work not listed in
the schedule of the proposal but necessary for the
completion of the project shall be considered as
completely covered by bid price for other items in the
contract.

Quantities of work acceptably completed under the term
of the contract shall be determined by the Engineer
based on his actual measurement.

a. Storm sewer pipe in place will be paid for on
length of storm sewer laid from inside edge of
structure to inside edge of structure and shall
include the cost of all labor, materials,
including joints, and other necessary fittings,
excavation, backfill, and equipment.

b. Rock Excavation, if specified, will be calculated
at a width of three (3) feet for pipe up to and
including twenty-four (24) inches in diameter.
For pipe having a diameter greater than twenty-
four (24) inches, the trench width to be paid for
will be calculated as the pipe width plus six (6)
inches on each side of the pipe.
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B. JUNCTION BOXES, INLETS, AND CATCH BASINS

1. Scope of Work.

The work shall consist of furnishing all labor,
materials, and equipment necessary to perform all
operations in connection with the construction of
junction boxes, inlets, and catch basins required for
the project in accordance with the specifications and
drawings. Items not specifically mentioned, but
necessary for completion of the work shall be
considered as incidental to other items in the
contract.

2. Materials.

a. Concrete shall be Class “A” Portland Cement
Concrete in accordance with the requirements of
Chapter VI of these specifications.

b. Reinforcing steel shall consist of deformed bars
of grade 40 steel conforming to the requirements
of A.S.T.M. designation A615 or of wire fabric
conforming to A.S.T.M. designation A185.

c. Expansion Joint Fillers shall be of a non-
extruding type conforming to A.S.T.M. designation
D1751 and cut to the dimensions shown on the
plans.

d. Precast units may be substituted provided they
meet plan intent.

3. Construction Methods.

a. Forms. Forms shall be of wood, plywood, or any
other suitable material, designed, constructed,
braced, and maintained so that the finished
concrete will be true to line and elevation and
will conform to the required dimensions. They
shall be designed to withstand the pressure of
the concrete; the effect of vibration as the
concrete is placed in all other loads incidental
to the construction operations without distortion
or displacement. They shall be mortar tight.
Oiling both inside and outside surfaces will be
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required to prevent warping, shrinkage, or
swelling.

Forms shall be constructed and designed so that
their removal can be effected without injury to
the concrete, and so that portions where surface
finishing is required may be removed without
disturbing forms that are to remain. Dirt,
chips, sawdust, nails, and other foreign matter
shall be removed before any concrete is deposited
therein.

Tie rods, belts, and anchorages within the forms
shall be constructed so as to permit their
removal to a depth of at least one and one-half
(1 ½)-inches from the face without injury to the
concrete. In case wire ties are used, upon
removal of the forms, all projecting wire shall
be cut back at least one-half (1/2) inch from the
face of all surfaces that will be exposed to view
after completion of the work and flush with the
face of all concrete surfaces that will not be
exposed to view. All fittings for metal ties
shall be of such design that, upon their removal,
the cavities, which are left, will be of the
smallest practical size.

b. Inlet and Outlet Pipe. Pipe or tile placed in
the concrete for inlet or outlet connections
shall extend through the concrete walls beyond
the outside surfaces of the walls a sufficient
distance to allow for connections. The pipe or
tile shall be placed through the forms and poured
in place.

The ends of the pipe shall be flush with the
inside wall of the structure

c. Bedding. The subgrade for the structure shall be
excavated a sufficient depth so as to provide
space for at least four (4) inches of bedding
material between the subgrade and the structure.
Bedding material shall be placed and compacted to
the proper elevation. If rock is encountered
within six (6) inches of the bottom of the
structure, then excavate down a minimum of six
(6) inches and backfill with bedding material.

V-13



 

d. Reinforcement.

(1) Placement. Reinforcing bars shall be
accurately placed as shown on the plans and
shall be firmly and securely held in
position in accordance with Concrete
Reinforcing Steel Institute “Recommended
Practice for Placing Reinforcing Bars,” and
by using concrete or metal chairs, spacers,
metal hangers, supporting wires, and other
approved devices of sufficient strength to
resist crushing under full load. Metal
chairs which extend to the surface of the
concrete (except where shown on the plans)
and wooden supports, shall not be used.

Placing bars in layers of fresh concrete as
the work progresses and adjusting bars
during the placing of concrete will not be
permitted. Before placing in the forms, all
reinforcing steel shall be cleaned
thoroughly of mortar, oil, dirt, loose mill
scale, loose or thick rust, and coatings of
any character that would destroy or reduce
the bond. No concrete shall be deposited
until the placing of the reinforcing steel
has been inspected and approved.

(2) Splicing. Splices of bars shall be made
only where shown on the plans or as approved
by the Engineer. Where bars are spliced,
they shall be lapped at least thirty (30)
diameters, unless otherwise shown on the
plans.

Splicing shall be accomplished by placing
the bars in contact with each other and
wiring them together.

Welding of reinforcing steel or cutting with
a cutting torch will not be permitted unless
specifically authorized by the Engineer.

(3) Bending Reinforcement. Bends and hooks in
bars shall be made in the manner prescribed
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in the “Manual of Standard Practice” of the
American Concrete Institute.

Bars shall not be bent or straightened in a
manner, which will injure the material.
Bars with kinks or unspecified bends shall
not be used.

(4) Welded Wire Fabric. Welded wire fabric
shall be spliced not less than two (2)
meshes. It shall be lifted carefully into
its specified position after the concrete is
placed but still plastic.

e. Placing Concrete. Concrete shall be conveyed,
deposited, and consolidated by any method which
will preclude the segregation or loss of
ingredients.

Chutes used in conveying concrete shall be sloped
to permit concrete of the consistency required to
flow without segregation. Where necessary to
prevent segregation, chutes shall be provided
with baffle boards or a reversed section at the
outlet.

Where a sequence for placing concrete is shown on
the plans, no deviation will be permitted unless
approved in writing by the Engineer.

Where concrete is to be deposited against
hardened concrete at horizontal construction
joints, placing operations shall begin by
conveying a grout mixture through the placing
system and equipment, and depositing the mixture
on a joint. The grout mixture shall consist of a
modification of the concrete specified to reduce
the quantity of coarse aggregate in the mix
larger than pea-gravel size to one-half (1/2) the
quantity specified.

To avoid segregation, concrete shall be deposited
as near to its final position as is practicable.
The use of vibrators for extensive shifting of
the mass of concrete will not be permitted.
Concrete that has partially hardened or is
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contaminated by foreign materials shall not be
deposited in the structure.

Concrete shall be placed in horizontal layers
insofar as practical. Placing shall start at the
low point and proceed upgrade unless otherwise
permitted by the Engineer. Concrete shall be
placed in a continuous operation between
construction joints and shall be terminated with
square ends and level tops unless otherwise shown
on the plans.

Concrete shall not be permitted to fall more than
six (6) feet without the use of pipes or tremies.
Pipes or tremies shall be at least six (6) inches
in diameter, or the equivalent cross sectional
area for rectangular sections. Concrete shall
not be placed in horizontal members or sections
until the concrete in the supporting vertical
members or sections has been consolidated and a
two (2)-hour period has elapsed to permit
shrinkage to occur.

Concrete shall be thoroughly vibrated in a manner
that will encase the reinforcement and inserts,
fill the forms, and produce a surface or even
texture free of rock pockets and excessive voids.

Structural concrete, except slope paving steeper
than one (1) inch per foot, such as spillway
aprons and channel lining, and concrete placed
under water, shall be consolidated by means of
high-frequency, internal vibrators of a type,
size, and number approved by the Engineer. The
location, manner, and duration of the application
of the vibrators shall be such as to secure
maximum consolidation of the concrete without
separation of the mortar and course aggregate,
and without causing water or cement paste to
flush to the surface. Internal vibrators shall
not be held against the forms or reinforcing
steel.

The number of vibrators employed shall be
sufficient to consolidate the concrete within
fifteen (15) minutes after it has been deposited
in the forms. At least two (2) vibrators in good
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operating condition shall be available at the
site of the structure in which more than twenty-
five (25) cubic yards of concrete is to be
placed.

f. Joints. The work shall be so prosecuted that
construction joints will occur at designated
places shown on the plans unless otherwise
authorized by the Engineer. The contractor shall
construct, in one continuous concrete placing
operation, all work comprised between such
joints. Joints shall be kept moist until
adjacent concrete is placed.

All construction joints having a keyed, stepped,
or roughened surface shall be cleaned prior to
placement of the adjacent concrete as directed by
the Engineer.

Expansion and contraction joints in concrete
structures shall be formed where shown on the
plans. No reinforcement shall be extended
through the joints, except where specifically
noted or detailed on the plans.

No direct payment will be made for furnishing and
placing asphaltic paint, premolded asphaltic
filler, or other types of joint separators. The
cost therefore shall be included in the price bid
for the item of work of which they are a part.

g. Cold Weather Requirements. Whenever the
temperature of the surrounding air is below 40
degrees F or when the possibility exists that the
temperature will fall below 40 degrees F, within
the 24-hour period after concrete operations,
concrete placed in the forms shall have a
temperature of between 80 degrees F and 100
degrees F. All concrete shall be maintained at a
temperature of not less than 50 degrees F for at
least 72 hours or for as much time as is
necessary to ensure proper curing of the
concrete. The housing, covering, or other
protection used in connection with curing, shall
remain in place and intact at least 24 hours
after the artificial heating is discontinued. No
dependence shall be placed on salt or other
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chemicals for the prevention of freezing.
Contractor will be held responsible for any
damage to concrete as a result of cold weather
operations.

h. Finishing. The top surfaces of structures shall
be struck off with a straight edge and finished
with a wood float. As soon after the completion
of the specified finishing operations as the
condition of the concrete will permit without
danger of consequent damage thereto, all exposed
surfaces shall either be covered with plastic
sheet, burlap, or sprayed with white pigmented
membrane curing compound conforming with A.S.T.M.
designation 309, Type 2. Forms shall be removed
between twelve (12) and twenty-four (24) hours
after concrete placement and all exterior form
ties shall be removed to a depth of one (1) inch
below the surface, all fins caused by forms,
joints, and other projections, shall be removed,
and all pockets cleaned and filled with mortar.
All exposed surfaces shall then be wetted and
hand rubbed with a rubber float using a sand and
cement mixture to obtain a smooth and uniform
texture as directed by the Engineer.

i. Inverts. Inverts for inlet boxes, junction
boxes, and other drainage structures shall be
constructed with cement mortar after other
concrete work has been done. Inverts shall be
smoothly finished in accordance with the plans
and to ensure a smooth flow of water through the
structure.

j. Backfilling. Structures which lie within the
area to be paved, or within two (2) feet of the
back of curb, such as curb inlets or junction
boxes, shall be backfilled with granular material
meeting the requirements of bedding material
specified hereinbefore. Backfill not within two
(2) feet of the paving area may be clean earth.
Bedding material shall be placed and thoroughly
compacted. Earth backfill shall be placed in
accordance with the requirements specified
hereinbefore for pipe backfilling.
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k. Removal of Forms. Forms shall remain in place
until, in the opinion of the Engineer, it is safe
to remove them. In determining the time for
removal of forms, consideration shall be given to
the location and character of the structure, the
weather, and other conditions influencing the
setting of the concrete and the requirements for
curing and finishing.

l. All exposed metal shall be painted and primed in
accordance with the Standard Drawings.

4. Basis of Payment. Inlets, junction boxes, and catch
basins include all labor, equipment, materials,
excavation backfill, forms, reinforcement, and frame
and grate, or ring and lid, as per plan or standard,
to complete the structure in place as per the location
called for on the plans. These structures shall be
paid for at the base price for each structure complete
in place.

C. ACCEPTANCE OF DETENTION ON PRIVATE IMPROVEMENTS

The construction of the detention facilities must be
approved by the Public Works Department prior to the
issuance of a Certificate of Occupancy.

D. FIELD TESTS AND INSPECTIONS

The contractor shall furnish the Engineer with every
reasonable facility for ascertaining whether or not the
work performed is in accordance with the requirements and
intent of the plans and specifications. Any work done
(except excavation) or material used without suitable
supervision or inspection by the Engineer may be ordered
removed and replaced at the contractor’s expense.
Corrugated metal pipe installations will not be accepted if
deformation of pipe exceeds five (5) percent of the
diameter in any direction.
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CHAPTER VI. PORTLAND CEMENT CONCRETE

A. DESCRIPTION

The concrete described herein shall consist of a mixture of
Portland cement, fine aggregate, coarse aggregate, an
air-entraining agent and water combined in the proportions
specified for the various classes of concrete used in
construction work and as set forth in these specifications.

B. MATERIALS

1. Cement. Cement shall be a standard brand Portland
cement which shall conform to the ASTM Designation
C-150. Type 1 cement shall be used unless otherwise
provided in the special provisions.

a. Different brands or different types of cement
from the same mill or the same brand or type from
different mills shall not be mixed or used
alternately in the same item of construction
unless authorized by the Engineer.

b. The contractor shall not store cement at the site
of the work without prior approval of the
Engineer.

c. The right is reserved by the City to sample the
cement either at the origin of the shipment or
after delivery at the site of the work or the
ready-mix concrete plant. Provisional acceptance
by the City prior to the completion of tests
shall in no way act as a waiver of the right to
reject cement which has been shipped and unused,
if upon completion of the tests, it fails to meet
the requirements of the specifications.

2. Water. Water used with cement in concrete or mortar
shall be clean, clear, free of sugar, and shall be
free from injurious quantities of oil, acid, alkali,
salt, organic matter, vegetable matter, or other
deleterious substances.

3. Fine Aggregate. Fine aggregate shall consist of
natural sand, manufactured sand, or a combination
thereof. The gradation requirements of fine aggregate
shall be as follows:
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Passing 3/8 inch Sieve 100 percent
Passing No. 4 Sieve 95 – 100 percent
Passing No. 16 Sieve 40 – 80 percent
Passing No. 50 Sieve 5 – 30 percent
Passing No. 100 Sieve 0 – 10 percent

Fine aggregate shall conform to the requirements of
ASTM Designation C-33 with respect to deleterious
substances, soundness, and abrasion.

4. Coarse Aggregate. The coarse aggregate shall consist
of crushed stone or crushed gravel of uniform quality.
The gradation requirements of the coarse aggregate for
Class “A” concrete shall be as follows:

Passing 1 inch Sieve 100 percent
Passing 3/4 inch Sieve 90 – 100 percent
Passing 1/2 inch Sieve 40 – 60 percent
Passing 3/8 inch Sieve 10 – 30 percent
Passing No. 4 Sieve 0 – 5 percent

The gradation requirements of the Coarse aggregate for
Class “X” concrete shall be as follows:

Passing 1 inch Sieve 100 percent
Passing 1/2 inch Sieve 25 – 60 percent
Passing No. 4 Sieve 0 – 10 percent
Passing No. 8 Sieve 0 – 5 percent

Coarse aggregates shall conform to the requirements of
ASTM Designation C-33 with respect to deleterious
substances, soundness, and abrasion.

5. Air-Entrainment. The air-entrainment shall be
obtained by the use of an approved, air-entraining
admixture conforming to the ASTM Designation C260,
which shall be added during the process of mixing the
concrete. Air-entraining Portland cement shall not be
used. The admixture shall be dispensed by means of a
mechanically-activated dispenser approved by the
Engineer, except that in the case of ready-mix
concrete the flow may be started manually, and the
flow shall shut off automatically when the required
amount is delivered. The air-entraining admixture
shall be introduced into the stream of mixing water,
and the required amount shall be fully discharged
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before all the mixing water has entered the drum. The
tank feeding the dispenser shall at all times contain
an amount of air-entraining admixture sufficient for
the next batch and shall be provided with a device
approved by the Engineer for indicating visually when
the supply runs low.

6. Fly Ash. Fly Ash shall conform to ASTM Designation
C-618.

C. PROPORTIONS OF MATERIALS

1. Cement Content. Class “A” concrete and Class “X”
concrete shall contain not less than 470 pounds of
cement per cubic yard.

2. Water Content. The mixing water, including free
surface moisture on the aggregate, shall not exceed
six (6) gallons per sack of cement.

3. Air Content. Portland cement concrete shall have an
air content of not less than three (3) percent, nor
more than six (6) percent, of the volume of the
concrete when tested in accordance with ASTM
Designation C-173.

4. Fly Ash Content. The Portland cement concrete shall
contain 100 pounds of fly ash per cubic yard.

5. Slump. The slump, when tested in accordance with ASTM
Designation C-143 shall be from one (1) inch to three
(3) inches.

6. Mix Proportions. In addition to the above
requirements, the concrete materials shall be
proportioned so as to provide a uniform workable mix.

Prior to the beginning of construction, the Engineer
may require the contractor to furnish a written
statement giving the properties of the materials and
the proportions by weight (dry) of cement and of the
fine and coarse aggregates that are proposed to be
used in each class of concrete.

VI-3



 

D. GENERAL REQUIREMENTS

1. Cold Weather Protection. Paving operations shall be
discontinued when a descending ambient temperature
away from artificial heat reaches 40 degrees F and not
resumed until an ascending ambient temperature away
from artificial heat reaches 35 degrees F. If it is
necessary for the contractor to take precautionary
measures to prevent damage by freezing, such as
heating mixing water, heating aggregates, or applying
heat directly to the contents of the mixer; aggregates
shall not be heated higher than 150 degrees F, and the
temperature of the aggregates and mixing water
combined shall be no higher than 100 degrees F, when
the cement is added. The temperature of the mixed
concrete when heating is employed shall not be less
than 50 degrees F, and no more than 90 degrees F at
the time of placement. Use of the additional
admixtures may be approved by the Engineer in special
cases. Cement or fine aggregate containing lumps or
crusts of hardened materials or frost shall not be
used. Concrete shall not be placed upon a frozen
subgrade.

2. Delivery. Ordinarily, the concrete shall be delivered
to the job site in trucks so designed and operated
that the concrete will be thoroughly mixed during the
time it is in transit and shall be discharged at the
site within a period of one and one-half (1 1/2) hours
after the introduction of the mixing water. When
concrete is placed at the job site, it shall have the
proper consistency and slump for satisfactory
workability. The temperature of the concrete shall
not be greater than 95 degrees F at the time of
placement.

3. Testing. Unless otherwise set out in the Special
Provisions, testing shall be at the expense of the
City.
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CHAPTER VII. MISCELLANEOUS

A. CONCRETE STRUCTURES

1. Scope of Work. The work shall consist of furnishing
all labor, materials, and equipment to perform all
operations in connection with the construction of
retaining walls, traffic islands, concrete culverts
and headwalls, and any other miscellaneous concrete
structures, except those covered elsewhere in these
specifications, required for the project in accordance
with the specifications and drawings.

2. Materials.

a. Concrete shall be Class “A” Portland Cement
Concrete in accordance with the requirements of
Chapter VI of these specifications.

b. Reinforcing steel shall consist of deformed bars
of grade 40 steel conforming to the requirements
of ASTM designation A615 or of wire fabric
conforming to ASTM designation A185.

c. Expansion joint fillers shall be of a non-
extruding type conforming to ASTM designation
D1751 and cut to the dimensions shown on the
plans.

d. Bedding Material. Material for bedding shall be
crushed stone or crushed gravel conforming to the
requirements of ASTM Standard C33, and having a
gradation as follows:

Sieve Size % Passing
Passing 1/2” 100
Passing 3/8” 30 – 100
Passing No. 4 0 – 5

3. Construction Methods.

a. Forms. Forms shall be of wood, plywood, or any
other suitable material, designed, constructed,
braced, and maintained so that the finished
concrete will be true to line, and elevation will
conform to the required dimensions. They shall
be designed to withstand the pressure of the

VII-1



 

concrete, the effect of vibration as the concrete
is placed, and all other loads incidental to the
construction operations, without distortion or
displacement. They shall be mortar tight.
Oiling both inside and outside surfaces will be
required to prevent warping, shrinkage, or
swelling.

Forms shall be constructed and designed so that
their removal can be effected without injury to
the concrete and so that portions where surface
finishing is required may be removed without
disturbing forms that are to remain.
Three-fourths (3/4)-inch chamfer strips shall be
placed on all edges to be exposed. Dirt, chips,
sawdust, nails, and other foreign matter shall be
removed before any concrete is deposited therein.

Tie rods, belts, and anchorages within the forms
shall be constructed so as to permit their
removal to a depth of at least one and one half
(1 ½) inches from the face without injury to the
concrete. In case wire ties are used, upon
removal of the forms, all projecting wire shall
be cut back at least one half (1/2) inch from the
face of all surfaces that will be exposed to view
after the completion of the work and flush with
the face of all concrete surfaces that will not
be exposed to view. All fittings for metal ties
shall be of such design that, upon their removal,
the cavities which are left will be of the
smallest practical size.

b. Inlet and Outlet Pipe. Pipe or tile placed in
the concrete for inlet or outlet connections
shall extend through the concrete walls beyond
the outside surfaces of the walls a sufficient
distance to allow for connections. The pipe or
tile shall be placed through the forms and poured
in place.

c. Reinforcement.

(1) Placement. Reinforcing bars shall be
accurately placed as shown on the plans and
shall be firmly and securely held in
position in accordance with concrete
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Reinforcing Steel Institute’s “Recommended
Practice for Placing Reinforcing Bars,” and
by using concrete or metal chairs, spacers,
metal hangers, supporting wires, and other
approved devices of sufficient strength to
resist crushing under full load. Metal
chairs which extend to the top surface of
the concrete (except where shown on the
plans) and wooden supports, shall not be
used.

Placing bars on layers of fresh concrete as
the work progresses, and adjusting bars
during the placing of concrete will not be
permitted. Before placing in the forms, all
reinforcing steel shall be cleaned
thoroughly of mortar, oil, dirt, loose mill
scale, loose or thick rusts, and coatings of
any character that would destroy or reduce
the bond. No concrete shall be deposited
until the placing of the reinforcing steel
has been inspected and approved by the
Engineer.

(2) Splicing. Splicing of bars shall be made
only where shown on the plans or as approved
by the Engineer. Where bars are spliced,
they shall be lapped at least thirty (30)
diameters, unless otherwise shown on the
plans.

Splicing space shall be accomplished by
placing the bars in contact with each other
and wiring them together.

Welding of reinforcing steel or cutting with
a cutting torch will not be permitted unless
specifically authorized by the Engineer.

(3) Bending Reinforcement. Bends and hooks in
bars shall be made in the manner prescribed
in the “Manual of Standard Practice” of the
American Concrete Institute.

Bars shall not be bent or straightened in a
manner which will injure the material. Bars
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with kinks or unspecified bends shall not be
used.

(4) Welded Wire Fabric. Welded wire fabric
shall be spliced no less than two (2)
meshes. It shall be lifted carefully into
its specified position after the concrete is
placed but still plastic.

d. Bedding. The subgrade for the structure shall be
excavated a sufficient depth so as to provide
space for at least four (4) inches of bedding
material between the subgrade and the structure.
Bedding material shall be placed and compacted to
the proper elevation.

e. Placing Concrete. Concrete shall be conveyed,
deposited, and consolidated by any method which
will preclude the segregation or loss of
ingredients.

Chutes used in conveying concrete shall be sloped
to permit concrete of the consistency required to
flow without segregation. Where necessary to
prevent segregation, chutes shall be provided
with baffle boards or a reversed section at the
outlet.

Where a sequence for placing concrete is shown on
the plans, no deviation will be permitted unless
approved in writing by the Engineer.

Where concrete is to be placed against hardened
concrete, the hardened concrete shall be wetted
immediately before placing the fresh concrete,
and then vibrated sufficiently to ensure no
voids.

To avoid segregation, concrete shall be deposited
as near to its final position as is practicable.
The use of vibrators for extensive shifting of
the mass of concrete will not be permitted.
Concrete that has partially hardened or is
contaminated by foreign materials shall not be
deposited in the structure.

VII-4



 

Concrete shall be placed in horizontal layers
insofar as practical. Placing shall start at the
low point and proceed upgrade unless otherwise
permitted by the Engineer. Concrete shall be
placed in a continuous operation between
construction joints and shall be terminated with
square ends and level tops unless otherwise shown
on the plans.

Concrete shall not be permitted to fall more than
six (6) feet without the use of pipes or tremies.
Pipes or tremies shall be at least six (6) inches
in diameter, or the equivalent cross sectional
area for rectangular sections. Concrete shall
not be placed in horizontal members or sections
until the concrete in the supporting vertical
members or sections has been consolidated and a
two- (2) hour period has elapsed to permit
shrinkage to occur.

Concrete shall be thoroughly vibrated in a manner
that will encase the reinforcement and inserts,
fill the forms, and produce a surface or even
texture free of rock pockets and excessive voids.

Structural concrete, except slope paving steeper
than one (1) inch per foot, such as spillway
aprons and channel lining, and concrete placed
under water, shall be consolidated by means of
high frequency internal vibrators of a type,
size, and number approved by the Engineer. The
location, manner, and duration of the application
of the vibrators shall be such as to secure
maximum consolidation of the concrete without
separation of the mortar and coarse aggregate,
and without causing water or cement paste to
flush to the surface. Internal vibrators shall
not be held against the forms or reinforcing
steel.

The number of vibrators employed shall be
sufficient to consolidate the concrete within
fifteen (15) minutes after it has been deposited
in the forms. At least two (2) vibrators in good
operating condition shall be available at the
site of the structure in which more than twenty-
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five (25) cubic yards of concrete is to be
placed.

f. Joints. The work shall be so prosecuted that
construction joints will occur at designated
places shown on the plans unless otherwise
authorized by the Engineer. The contractor shall
construct, in one continuous concrete placing
operation, all work compromised between such
joints. Joints shall be kept moist until
adjacent concrete is placed.

All construction joints having a keyed, stepped,
or roughened surface shall be cleaned prior to
placement of the adjacent concrete as directed by
the Engineer.

Three fourths (3/4) inch expansion and
contraction joints for cast-in-place concrete
structures shall be constructed at a minimum
distance between joints of fifty (50) feet, and
in no case shall exceed seventy five (75) feet.
No reinforcement shall be extended through the
joints, except where specifically noted or
detailed on the plans.

No direct payment will be made for furnishing and
placing asphaltic paint, pre-molded asphaltic
filler, or other types of joint separators. The
cost, therefore, shall be included in the price
bid for the item of work of which they are a
part.

g. Cold Weather Requirements. Whenever the
temperature of the surrounding air is below 40
degrees F within the 24-hour period after
concrete operations, concrete placed in the forms
shall have a temperature of between 50 degree and
90 degree F. All concrete shall be maintained at
a temperature of no less than 50 degrees F for at
least 72 hours or for as much time as is
necessary to ensure proper curing of the
concrete. The housing, covering, or other
protection used in connection with curing shall
remain in place and intact at least twenty-four
(24) hours after the artificial heating is
discontinued. No dependence shall be placed on
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salt or other chemicals for the prevention of
freezing. Contractor will be held responsible
for any damage to concrete as a result of cold
weather operations. No concrete will be placed
on a bridge superstructure when the air
temperature is less than 40 degrees F.

h. Finishing. The top surfaces of structures shall
be struck off with a straight edge and finished
with a wood or aluminum float. As soon after the
completion of the specified finishing operations
as the condition of the concrete will permit
without danger of consequent damage thereto, all
exposed surfaces shall either be covered with a
plastic sheet, burlap, or sprayed with white
pigmented membrane curing compound conforming
ASTM designation 309, type 2. Forms shall be
removed between four (4) and twelve (12) hours
after concrete placement and all exterior form
ties shall be removed to a depth of one (1) inch
below the surface, all fins caused by forms,
joints, and other projections shall be removed,
and all pockets cleaned and filled with mortar.
All exposed surfaces shall then be wetted and
hand rubbed with a rubber float using a sand and
cement mixture to obtain a smooth and uniform
texture as directed by the Engineer.

i. Backfilling. Structures which lie within the
area to be paved, or within two (2) feet of the
back of curb shall be backfilled with granular
material meeting the requirements of bedding
material specified hereinbefore. Backfill not
within two (2) feet of the paving area may be
clean earth. Bedding material shall be placed
and thoroughly compacted. Earth backfill shall
be placed in accordance with the requirements
specified in Chapter V of these specifications
for pipe backfilling.

j. Removal of Forms. Forms shall remain in place
until, in the opinion of the Engineer, it is safe
to remove them. On structures such as box
culverts, forms shall not be removed until the
concrete has attained a strength of 3,000 pounds
per square inch. In determining the time for
removal of forms, consideration shall be given to
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the location and character of the structure, the
weather and other conditions influencing the
setting of the concrete, and the requirements for
curing and finishing.

4. Basis of Payment. The concrete structures specified
herein will be paid for at base price per cubic yard
of concrete as per plan dimensions and will include
all labor, equipment, materials, excavation, backfill,
forms, reinforcement, except castings, as per drawings
and specifications to complete the structure in place.

Special castings used in these structures will be paid
for as provided in the contract documents or special
provisions.

B. MANHOLE ADJUSTMENTS

1. Scope of Work. The work shall consist of the
adjustment of sanitary sewer and storm sewer manhole
frames and structures within the construction area to
the lines and grades shown on the plans or as
established by the Engineer.

2. Materials. The following materials may be used in
adjusting the grade of the manhole tops:

a. Precast Reinforced Concrete (Adjustment Rings)
b. Manhole sections per ASTM designation C478
c. Preformed Flexible Joint Material per AASHTO

designation M-198

3. Construction Methods. The grade of a manhole may be
raised a maximum of one (1) foot by removing the frame
and building up with precast concrete adjustment
rings. The frame shall be reset in preformed flexible
joint material. Where required to raise the grade of
a manhole more than one (1) foot, the contractor shall
be required to remove the cone section of the manhole,
add a barrel section approximately the height of the
grade change, and replace the cone section and
necessary adjustment rings, etc. as directed by the
Engineer.

Where it is required to lower the grade, (unless there
is a sufficient height of precast concrete adjustment
rings in place above the cone section which can be
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removed) the cone section and a sufficient number of
barrel sections shall be removed and the cone section
replaced or changed as directed by the Engineer.
Reconstruction of the manhole shall be in accordance
with applicable requirements of Sanitary Sewer
Construction in Chapter IV of these Specifications.

The existing manhole ring and lid shall be removed and
placed in a location designated by the Inspector and
become the property of the City. A new standard
manhole Type A ring and lid shall be installed on the
manhole as a part of the adjustment.

4. Basis of Payment. Manhole adjustments for sanitary
sewer manhole frames and covers shall include all
labor, equipment, material, including new ring and
lid, and excavation, to complete the adjustments to
the lines and grades shown on the plans or as
established by the Engineer.

C. ADJUSTMENT OF DOWNSPOUT DRAINS

1. Scope of Work. The work shall consist of reconnecting
existing downspout drains now located in the existing
curb into and through the proposed curb or curb and
gutter.

2. Material. In general, the relocated drains shall be
of the same diameter as the existing drains. Wherever
practical existing drains shall be re-laid.

3. Construction Methods. Existing drains are indicated
on the plans. The contractor shall exercise care
while removing existing curb and excavating between
existing curb and new curb or curb and gutter not to
damage existing drains. The Engineer in the field
shall determine the location of the removal to ensure
proper drainage. Usable drain pipe removed shall be
cleaned. Existing concrete drains with steel covers
shall be removed to the locations indicated by the
Engineer and all material disposed of outside of the
right-of-way.

Specification for relaying exiting or new drains shall
conform to specifications included in Chapter V of
these specifications. Drain tile shall be poured in
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place in proposed curb or curb and gutter at locations
indicated by the Engineer.

4. Method of Measurement. Measurement of downspout
drains will be to the nearest foot.

5. Basis of Payment. Downspout drains shall be paid on a
lineal foot basis for all pipe removed and replaced or
adjusted at the direction of the Engineer, or as shown
on the plan. This shall include all labor, equipment,
and material necessary to remove and replace or adjust
the downspout drain.

D. ADJUSTMENTS OF SANITARY SEWER LATERALS

1. Scope of Work. At many locations, the house
connections to the main sanitary sewer located within
the present pavement area consist of a riser from the
sewer to the point close to the existing pavement
subgrade, from this point the connection runs nearly
horizontally to the house connection. Experience has
indicated that in many instances the house connections
are above the elevation of the proposed subgrade,
making it necessary to relay house connections at a
lower grade. This work shall include all equipment,
materials, and labor for the adjustment of sewers to
accommodate the paving project.

This work shall consist of all work necessary for the
lowering of the riser and adjustment in grade to
coincide with proposed elevations.

2. Materials. Sanitary sewer pipe shall meet the
requirements specified in Chapter IV of these
specifications.

3. Construction Methods. Extra riser pipe shall be
removed to the elevation indicated by the Engineer.
Construction methods for riser pipe shall meet the
requirements for sewer pipe specified in Chapter IV of
these specifications.

All existing sanitary sewer pipe removed because of
necessary grade adjustments shall be disposed of by
the contractor and replaced with new pipe of the
diameter required, meeting the specifications as set
forth above.
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4. Method of Measurement. Measurement of pipe will be to
the nearest foot.

5. Basis of Payment. Sanitary sewer house connections
shall be paid on a lineal foot basis for all pipe
removed and replaced at the direction of the Engineer
or as shown on the plans. This shall include all
labor, equipment, and materials necessary to remove
and replace the sanitary sewer house connections.

E. ADJOINING STREETS AND ALLEYS

All roadways adjacent to the new construction shall be
graded for a satisfactory connection with slopes not
greater than one (1) foot vertical to fifteen (15) feet
horizontal, unless otherwise authorized by the Engineer.
All approaches or connections shall be smoothly finished
and present a good appearance and provide for proper
drainage.

F. STONE RIPRAP FACING

Stone riprap facing shall be of such shape as to form a
stable protection of the required section.

Stone shall be sound, durable, hard, resistant to abrasion,
and free from laminations, weak cleavage planes, and the
undesirable effects of weathering. It shall be of such
character that it will not disintegrate from the action of
air, water, or the conditions to be met in handling and
placing. All materials shall be clean and free from
deleterious impurities, including alkali, earth, clay,
refuse, and adherent coatings.

Each piece of facing stone shall have its greatest
dimension not greater than three (3) times its least
dimension and shall have an apparent specific gravity not
less than 2.2 according to ASTM C127.

Each load of stone shall be reasonably well graded from the
smallest to the maximum size specified. Control of grading
shall be by visual inspection. Stones may be placed by
dumping, but some hand work may be needed to achieve proper
placement and distribution.
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The larger stones shall be well distributed, and the entire
mass of stones shall be roughly graded to conform to the
approximate distribution specified. The finished stonework
shall be free from objectionable pockets of small stones
and clusters of larger stones.

Rocks shall be placed with the longitudinal axis normal to
the alignment of the embankment face, and each rock should
have a three-point bearing. No rock shall be dependent
upon an overlying rock to hold it in place nor shall any
rock be dependent upon chinking with smaller rocks to hold
it in a temporary stable position.

The stone shall be shot rock with a maximum size of twenty-
four (24) inches, chinked rock shall be no smaller than
four (4) inches in diameter and the maximum depression in
any face will be six (6) inches. The stone shall be even
graded between four (4) inches and twenty four (24) inches.
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CHAPTER VIII. PORTLAND CEMENT CONCRETE CURB AND GUTTER

A. CURB AND GUTTER

1. Scope of Work. Furnish all labor, materials, and
equipment to perform all operations in connection with
construction of concrete curb and gutter, in
accordance with the specifications and drawings,
subject to the terms and conditions of the contract.

2. Materials.

a. Class “A” concrete shall be Portland Cement
Concrete in accordance with Chapter VI of these
specifications. Admixtures shall not be used
unless specifically approved by the Engineer.

b. Expansion joints shall be made with preformed
expansion joint filler of a non-extruding type
conforming to ASTIM Designation D1751,
configuration of the curb and gutter as indicated
in Standard Drawing ST-2 included in these
specifications.

c. Joint sealing compound for contraction joints
shall be one of the following:

1. Cold pour polymer fortified crack fill
material generally conforming with ASTM D-
1190, approved by the Engineer; or

2. Hot pour polymer rubber asphalt sealer
meeting the requirements of ASTM D-3405. A
certification will be required from the
contractor certifying that the joint sealer
meets this specification.

d. Curing compound shall conform to the requirements
of ASTM Designation C309, Type 2.

3. Method of Construction.

a. Forms shall be made of metal and shall have a
depth equal to or greater than the prescribed
edge thickness of the pavement slab. The minimum
length of each section of form used shall be ten
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(10) feet. Each section or form shall be uniform
and free from undesirable bends or warps.

The maximum deviation of the top surface of any
section shall not exceed one-eighth (1/8) inch,
or the inside face not more than one-fourth (1/4)
inch from planned alignment. The method of
connection between sections shall be such that
the joint thus formed shall be free from movement
in any direction. Forms shall be of such cross-
section and strength and so secured as to resist
the pressure of the concrete when planed, and the
impact where planed, and the impact and vibration
of any equipment which they support, without
springing or settling.

Every ten (10) foot length of form shall have at
least three (3) form braces and pin sockets which
shall be spaced at intervals of not more than
five (5) feet, having the end brace and socket
not more than six (6) inches from the end of the
form. Approved flexible forms shall be used for
construction where the radius is 150 feet or
less.

The subgrade under the forms shall be compacted
and cut to grade so that the form when set will
be uniformly supported for its entire length at
the specified elevation. forms shall be joined
neatly and in such a manner that the joints are
free from play or movement in any direction. The
supply of forms shall be sufficient to permit
their remaining in place for at least twelve (12)
hours after the concrete has been placed. All
forms shall be cleaned and oiled prior to use.

The alignment and grade elevations of the forms
shall be checked by the contractor and the
necessary corrections made immediately before
placing the concrete. When any form has been
disturbed or any subgrade thereunder has become
unstable, the form shall be reset and rechecked.

b. Placing concrete. The subgrade shall be moist,
but not muddy, at the time of placing of the
concrete. If required by the Engineer, the
prepared subgrade shall be saturated with water
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the previous night, or not less than six (6) nor
more than twenty (20) hours prior to placing the
concrete. If the subgrade subsequently becomes
too dry, it shall be sprinkled again ahead of
placing the concrete, in such a manner as not to
form mud or puddles of water.

Contractor shall give the Engineer at least eight
(8) hours advance notice before placing concrete
and the subgrade shall be checked and approved by
the Engineer before any concrete is placed.

The concrete shall be mixed in quantities
required for immediate use and shall be deposited
on the subgrade to the required depth and width
of the curb and gutter in successive batches and
in a continuous operation without the use of
intermediate forms or bulkheads. The concrete
shall be placed as uniformly as possibly in order
to minimize the amount of additional spreading
necessary. While being placed, the concrete
shall be vibrated with suitable tools so that the
formation of voids or honeycomb pockets is
prevented.

The concrete shall be especially well vibrated
and tamped against the forms and along all
joints. Care shall be taken in the distribution
of the concrete to deposit a sufficient volume
along the outside form lines so that the curb
section can be consolidated and finished
simultaneously with the slab.

No concrete shall be placed around manholes or
other structures until they have been adjusted to
the required grade and alignment.

c. Finishing. The curb shall be tooled to the
required radii as soon as possible after the
concrete takes its initial set. The gutter shall
be shaped with a wood float at least four (4)
feet long. After the face forms and templates
are removed the joints shall be tooled and the
surface shall be final finished with a hard
bristle broom to remove all imperfections without
additional mortar or dryer. In all cases the
resulting surface shall be smooth and of uniform
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color, free from sags, twists, or warps, and true
to the specified lines and grades shown on the
plans.

d. Joints.

1. Expansion joints shall be formed with
bituminous preformed expansion joints three-
quarter (3/4) inch thick or as specified on
the plans and precut to exact cross section
of curb and shall be placed at all driveway
radii and intersection radii and at
intervals of not more than five hundred
(500) feet, and at the location shown on the
plans or standard drawings, so that they are
not moved by depositing and compacting the
concrete at these joints. Preformed
expansion joint filler shall be of non-
extruding type and shall conform to ASTM
Designation D1751.

2. Contraction joints shall be sawed or formed
with templates at intervals not greater than
twenty five (25) feet and at locations shown
on the plans or standard drawings. The
joint shall be sawed one and one half (1 ½)
inches deep. Contraction joints in proposed
medians shall match the locations of the
joints in the pavement. A template shall be
one-quarter (1/4) inch thick, cut to the
configuration of the curb section shown on
the plans. Templates shall be secured so
that they are not moved by depositing and
compacting the concrete. As soon as the
concrete has hardened sufficiently, the
templates shall be removed from all
contraction joints. The edges of the joint
shall be rounded with an edging tool of one-
eighth (1/8) inch radius. Asphaltic
material used in filling these joints shall
be as follows:

a) Hot pour polymer rubber asphaltic
sealer. Immediately before applying
the joint sealer, all loose debris,
dust, and moisture shall be removed
from the joint with filtered and dry
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compressed air at a minimum pressure of
80 psi. Any excess sealer shall be
removed from the pavement immediately
after sealing. The specified sealer
requires a special pot and the
recommended pour temperature is 390
degrees F. This material shall conform
to ASTM D3405 and a certification shall
be required from the contractor
certifying the joint sealer meets this
specification The City reserves the
right to inspect and evaluate the
equipment that will be used to perform
this operation; or

b) Cold pour polymer fortified crack fill
material. Immediately before applying
the joint sealer, all loose debris,
dust, and moisture shall be removed
from the joint with filtered, dry
compressed air at a minimum pressure of
80 psi. Fill each joint with sealer
slightly above the pavement surface
(some shrinkage will occur). Allow
sealant to cure two (2) to twelve (12)
hours. Do not apply sealer if ambient
temperature is below 50 degrees F.
This material shall generally conform
to ASTM D-1190 and a certification
shall be required from the contractor
certifying the joint sear meets this
specification.

e. Curing. Immediately after the finishing
operation has been completed and as soon as
marring of the concrete will not occur, the
entire surface of the newly placed concrete shall
be sealer by spraying with a uniform application
of a curing compound, at the rate of one (1)
gallon for each one hundred fifty (150) square
feet of surface. If rain falls on the newly
coated surface before the film has dried
sufficiently to resist damage, or if the film is
damaged in any other way, the contractor will be
required to apply additional curing material to
the affected portions.
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f. Cold Weather Protection. Cold weather protection
shall be as provided in Section VI of these
specifications.

g. Curb and Gutter. Curb and gutter laid by slip-
form or extruding equipment will be accepted
providing it complies with all of the above
requirements other than forms.

h. Backfilling. After curing, the curb shall be
immediately backfilled to within four (4) inches
of the top of the curb to eliminate any
possibility of washing beneath the curb. The
remaining four (4) inches shall be topsoil.

4. Method of Measurement. Final Measurement will be made
to the nearest lineal foot of acceptable Portland
Cement Concrete curb and gutter in place.

5. Basis of Payment. Payment for concrete curb and
gutter shall be on a lineal foot basis and include all
labor, materials and equipment necessary for the
completion of the concrete curb and gutter in place
including backfilling and grading.
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CHAPTER IX. PORTLAND CEMENT CONCRETE PAVEMENT AND
INTEGRAL CONCRETE CURB

A. PORTLAND CEMENT CONCRETE PAVEMENT

1. Scope of Work. The work shall consist of furnishing
all labor, materials, and equipment necessary to
perform all operations in connection with construction
of Portland Cement Concrete pavement, in accordance
with the specifications and drawings, subject to the
terms and conditions of the contract.

2. Materials.

a. Class “A” Concrete shall be Portland Cement
Concrete in accordance with Chapter VI of these
Specifications.

b. Reinforcing steel, if specified by the plans,
shall consist of deformed bars of grade 40 steel
conforming to the requirements of ASTM
Designation A615 or of wire fabric conforming to
ASTM Designation A185.

c. Expansion joints shall be preformed expansion
joint fillers of a non-extruding type conforming
to ASTM Designation D1751.

d. Joint sealing compound for contraction and
construction joints shall be one of the following
types of material.

1. Hot pour polymer rubber asphaltic sealer.
Immediately before applying the joint
sealer, all loose debris, dust, and moisture
shall be removed from the joint with
filtered and dry compressed air at a minimum
pressure of 80 psi. Any excess sealer shall
be removed from the pavement immediately
after sealing. The specified sealer
requires a special pot and the recommended
pour temperature is 390 degrees F. This
material shall conform to ASTM D3405 and a
certification shall be required from the
contractor certifying the joint sealer meets
this specification. The City reserves the
right to inspect and evaluate the equipment
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that will be used to perform this operation;
or

2. Cold pour polymer fortified crack fill
material. Immediately before applying the
joint sealer, all loose debris, dust, and
moisture shall be removed from the joint
with filtered, dry compressed air at a
minimum pressure of 80 psi. Fill each joint
with sealer slightly above the pavement
surface (some shrinkage will occur). Allow
sealant to cure two (2) to twelve (12)
hours. Do not apply sealer if ambient
temperature is below 50 degrees F. This
material shall generally conform to ASTM D-
1190 and a certification shall be required
from the contractor certifying the joint
sealer meets this specification.

A certification is required from the contractor
certifying that the joint sealer meets this
specification and is responsible for its
condition up to six (6) months after acceptance
of project.

e. Metal supports for tiebars or reinforcing bars
shall be channel shaped pressed out of 12-gauge
sheet steel or heavier or as shown on the plans.

f. Dowel bars, where specified, for transverse
joints shall be smooth, round bars of the size
specified. burrs, mill scale, and rust shall be
removed. The free end shall be painted with a
suitable paint followed by a thin uniform coating
of graphite grease.

g. Expansion tubes or dowel caps shall be
manufactured from 32-gauge sheet metal, shall be
indented to provide a limiting stop for the dowel
bar, and shall provide unobstructed expansion
space of not less than one (1) inch to permit
movement of the dowel bar. They shall be of
proper size to fit the specified bars tightly and
the closed end shall be watertight.
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h. Curing compound shall be an approved curing
compound conforming to the requirements of ASTM
Designation C309, Type 2.

i. Type I aggregate shall conform to the following
requirements:

Type 1 aggregate base shall be essentially
limestone or dolomite. It shall not contain more
than fifteen (15) percent deleterious rock and
shale. Sand may be added only for the purpose of
reducing the plasticity index of the fraction
passing the No. 40 sieve in the finished product.
Any sand, silt, and clay, and any deleterious
rock and shale shall be uniformly distributed
throughout the mass. The aggregates shall
conform to the following gradation requirements:

Percent
Passing 1-inch sieve 100
Passing 1/2-inch sieve 60-90
Passing No. 4 sieve 40-60
Passing No. 40 sieve 15-35

The fraction passing the No. 40 sieve shall have
a plasticity index not to exceed six (6).

3. Construction Methods.

a. Four (4) inches of Type 1 Aggregate base shall be
placed under all pavements and shall extend 1’-0”
beyond the back of curbs or edge of pavement.
The aggregate material shall be compacted to not
less than 95% of Standard maximum density.
Moisture shall be added to the material during
compaction only when it is necessary to obtain
the required density. Measurement for payment of
the aggregate shall be by truck ticket or
computed to the lines and grades of the aggregate
on plans and weighing one hundred sixteen (116)
pounds per inch per square yard plus five (5)
percent for moisture, whichever is smaller. All
extra aggregate used under pavements shall be the
contractor’s responsibility. Once aggregate is
in place, the inspector will perform the
necessary tests to ensure four (4) inch minimum
depth, if aggregate is less than four (4) inch in
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depth, then aggregate shall be removed and
subgrade lowered to obtain four (4) inches in
depth. Concrete pavement will not be placed
until aggregate subgrade is approved by the City
of Springfield.

b. Forms shall be made of metal and shall have a
depth equal to or greater than the prescribed
edge thickness of the pavement slab. The minimum
length of each section of form used shall be ten
(10) feet. Each section of form shall be uniform
and free from undesirable bends or warps.

The maximum deviation from planned grade of the
top surface of any section shall not exceed one-
eighth (1/8) inch, or the inside face not more
than one-fourth (1/4) inch from planned
alignment. The method of connection between
sections shall be such that the joint thus formed
shall be free from movement in any direction.
Forms shall be of such cross-section and strength
and so secured as to resist the pressure of the
concrete when planed, and the impact when planed,
and the impact and vibration or any equipment
which they support, without springing or
settlement.

Each ten (10) foot length of form shall have at
least three (3) form braces and pin sockets which
shall be spaced at intervals of not more than
five (5) feet, having the end brace and socket
not more than six (6) inches from the end of the
form. Approved flexible forms shall be used for
construction where the radius is 150 feet or
less.

The subgrade under the forms shall be compacted
and cut to grade so that the form when set will
be uniformly supported for its entire length at
the specified elevation. Forms shall be joined
neatly and in such a manner that the joints are
free from play or movement in any direction. The
supply of forms shall be sufficient to permit
their remaining in place for at least twelve (12)
hours after the concrete has been placed. All
forms shall be cleaned and oiled prior to use.
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The alignment and grade elevations of the forms
shall be checked by the contractor and the
necessary corrections made immediately before
placing the concrete. When any form has been
disturbed or any subgrade thereunder has become
unstable, the form shall be reset and rechecked.

c. Placing Concrete. The subgrade shall be moist,
but not muddy, at the time of the placing of the
concrete. If required by the Engineer, the
prepared subgrade shall be saturated with water
the previous night, or not less than six (6) nor
more than twenty (20) hours prior to placing the
concrete. If the subgrade subsequently becomes
too dry, it shall be sprinkled again ahead of
placing the concrete, in such a manner as not to
form mud or puddles of water.

Contractor shall give the Engineer at least eight
(8) hours advance notice before placing concrete
and the subgrade shall be checked and approved by
the Engineer before any concrete is placed.

The concrete shall be mixed in quantities
required for immediate use and shall be deposited
on the subgrade to the required depth and width
of the construction lane in successive batches
and in a continuous operation without the use of
intermediate forms or bulkheads. The concrete
shall be placed as uniformly as possible in order
to minimize the amount of additional spreading
necessary. While being placed, the concrete
shall be vibrated with suitable tools so that the
formation of voids or honeycomb pockets is
prevented.

The concrete shall be well vibrated and tamped
against the forms and along all joints. Care
shall be taken in the distribution of the
concrete to deposit a sufficient volume along and
outside form lines so that the curb section can
be consolidated and finished simultaneously with
the slab.

No concrete shall be placed around manholes or
other structures until they have been adjusted to
the required grade and alignment.
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d. Consolidating and Finishing. The pavement shall
be struck off and consolidated with mechanical
finishing machine or by hand-finishing methods.
When a mechanical finishing machine is used, the
concrete shall be struck off at such a height
that after consolidation and final finishing it
shall be at the elevations as shown on the plans.
A depth of excess concrete shall be carried in
front of the strike-off screed for the full width
of the slab, whenever the screed is being used to
strike off the pavement. The finishing machine
shall be provided with a screed, which will
consolidate the concrete by pressure. The
concrete shall, through the use of this machine,
be brought to a true and even surface, free from
rock pockets, with the fewest possible number of
passes of the machine. The edge of the screeds
along the curb line may be notched out to allow
for sufficient concrete to form the integral
curb. Hand-finishing tools shall be kept
available for use in case the finishing machine
breaks down.

When hand finishing is used, the pavement shall
be struck off and consolidated by a vibrating
screed or other approved equipment to the
elevation shown on the plans. The vibrating
screed must be approved by the Engineer, prior to
placement of concrete. When the forward motion
of the vibrating screed is stopped, the vibrator
shall be shut off and not be allowed to idle on
the concrete. Internal mechanical vibration
shall be used along side all formed surfaces.
Vibration operation shall be completed prior to
final hand finishing.

e. Floating, Straightening, and Edging. After the
concrete has been struck off and consolidated, it
shall be further smoothed by means of a wood or
aluminum float at least five (5) feet wide with a
handle long enough to reach the entire width of
the slab being placed. The float shall be
operated so as to remove any excess water and
laitance, as well as surface irregularities.
After the floating operation, the pavement
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surface should be within the specified
tolerances.

While the concrete is still plastic, the slab
surface shall be tested for smoothness with a ten
(10)-foot straight edge swung from handles three
(3) feet longer than one-half the width of the
slab. The straight edge shall be placed on the
surface parallel to the centerline of the
pavement and at not more than five (5)-foot
intervals transversely. After each test, the
straight edge shall be moved forward one half its
length and the operation repeated. When
irregularities are discovered, they shall be
corrected by adding or removing concrete. All
disturbed places shall again be floated with the
wooden float and again straight edged. The
pavement surface shall have no depression in
which water will stand. Before final finishing
is completed and before the concrete has taken
its initial set, the edges of the slab and curb
shall be carefully finished with an edger of the
radius shown on the plans.

f. Final Surface Finish. A broom finish shall be
used as the final finishing method. A hard
bristle broom shall be used, which shall be kept
clean and used in such a manner as to provide a
uniform texture surface. The curb shall have the
same final finish as the pavement.

The final surface of the concrete pavement and
curb shall have a uniform gritty texture free
from excessive roughness and true to the grades
and cross section shown on the plans. The
Engineer may require changes in the final
finishing procedure as required to produce the
desired final surface texture.

g. Joints. Longitudinal and transverse joints shall
be constructed as shown on the plans or standard
drawings.

Longitudinal joints are those joints parallel to
the lane of construction. They may be either
center joints or the construction joints between
construction lanes.
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Transverse joints shall be contraction joints or
construction joints. Construction joints are put
in transversely whenever construction operations
require them.

Expansion joints may be either longitudinal or
transverse. They are used only where
specifically shown on the plans or standard
drawings.

The edges of the pavement and those joints where
such edging is shown on the plans shall be
rounded with an edger having a radius of not
larger than 1/8 inch. Transverse joints, except
keyed and tied construction joints, shall be
continuous across the entire paved area including
the curb.

(1) Transverse Joints. Transverse joints shall
be contraction, expansion, or construction
joints. Contraction and expansion joints
shall be placed as indicated on the plans
and construction joints wherever
construction may require them. They shall
make a right angle with the centerline of
the pavement and with the surface of the
subgrade.

Expansion joints shall be installed in
accordance with the size and locations shown
on the plans, and shall conform to the
“Materials” requirements of these
specifications. They shall extend the
entire width and thickness of the pavement
and shall conform to the exact configuration
of the curb section. The filler shall be
held accurately in place during the placing
and finishing of the concrete by means of a
bulkhead, a metal channel cap, or other
approved methods.

Under no circumstances shall any concrete be
left above or below the expansion material
or across the joint at any point. Any
concrete spanning the ends of the joint next
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to the forms shall be carefully cut away
after the forms are removed.

Transverse contraction joint shall be of the
sawed type, unless otherwise shown on the
plans. Care must be taken to saw the joints
soon after concrete placement to prevent
contraction cracks. All transverse joints
shall be sawed at least one fourth (¼) of
the slab depth. Any procedure for sawing
joints that results in premature or
uncontrolled cracking shall be revised
immediately by adjusting the time interval
between the placing of the concrete and the
cutting of the joints.

Transverse construction joints of the type
shown on the plans or standard drawings
shall be placed wherever the placing of
concrete is suspended for more than thirty
(30) minutes. A butt-type joint with dowels
shall be used if the joint occurs at the
location of a contraction joint. Keyed
joints with tiebars are used if the joint
occurs at any other location.

If joints are to be equipped with dowels,
they shall be of the dimension and the
spacing and location indicated on the plans.
They shall be firmly supported in place, and
accurately aligned parallel to the pavement
grade and the centerline of the pavement by
means of a dowel support which will remain
in the pavement and will ensure that the
dowels are not displaced during
construction. One-half of each dowel shall
be painted and greased and in an expansion
joint, one end shall be equipped with a
tight-fitting expansion tube of the
dimensions shown on the plans and conforming
to the “Materials” requirements of these
Specifications.

(2) Longitudinal Joints. Longitudinal joints
shall be placed as shown on the plans or
standard drawings. They shall be of the
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sawed or the keyed construction type, unless
otherwise shown on the plans.

Sawed longitudinal center joints shall be
sawed grooves made with a concrete saw after
the concrete has hardened. The saw cut
shall be at least one fourth (¼) of the slab
depth. These joints are otherwise formed in
the same manner as the transverse sawed
joints entitled “Transverse Contraction
Joints.”

Longitudinal keyed construction joints
(i.e., joints between construction lanes)
shall be of the dimensions shown on the
plans or standard drawings.

(3) Tiebars. Tiebars or tiebolts when shown on
the plans or standard drawings shall be of
deformed steel and of the dimensions and at
the spacing specified. Tiebars shall be
firmly supported by subgrade chairs or so
installed as not to be displaced during
construction operation.

(4) Joint Sealer. After the curing period, all
sawed and dummy groove joints in the
pavement shall be cleaned and sealed as
follows. Immediately before applying the
joint sealer, all loose debris, dust, and
moisture shall be removed from the joint
with filtered and dry compressed air at a
minimum pressure of 80 psi. Joints shall be
lightly underfilled (about ½ inch) to
prevent extrusion of sealer. Any excess
material has to be removed from the pavement
as soon after sealing as possible. The type
of sealer used must be one of the sealer
materials listed in the material section for
joint sealing compound.

h. Structures. All manholes, catch basins, or
structures of a permanent nature encountered in
the area to be paved shall be raised or lowered
as the case may be, to the surface of the new
pavement, and the necessary expansion joint
material placed around each structure for the
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full depth of the slab and of the thickness shown
on the plans of standard drawings. Payment for
this work shall be in accordance with Section VII
of these specifications.

i. Curing. Immediately after the finishing
operation has been completed and as soon as
marring of the concrete will not occur, the
entire surface of the newly placed concrete shall
be sealed by spraying with a uniform application
of curing compound, at the rate of one (1) gallon
for each 150-square feet of surface. If rain
falls on the newly coated surface before the film
has dried sufficiently to resist damage, or if
the film is damaged in any other way, the
contractor will be required to apply additional
curing material to the affected portions.

j. Cold Weather Protection. Cold weather protection
shall be in accordance with Chapter VI of these
specifications.

k. Tolerance in Pavement Thickness. It is the
intent of these specifications that pavement
shall be constructed strictly in accordance with
the thickness shown on the plans. The thickness
of the pavement will be measured, and where any
pavement is found deficient in thickness, it may
be compensated for at an adjusted unit price or
shall be removed and replaced.

The thickness of the pavement will be determined
by average caliper measurement of cores. For the
purpose of determining the constructed thickness
of the pavement, ten (10) cores per mile will be
taken at random intervals in each traffic lane.
In addition, cores may be taken at other
locations as may be determined by the Engineer.
If the measurement of any core is deficient in
excess of one-quarter (1/4) inch from the plan
thickness, additional cores will be taken at
twenty-five (25)-foot intervals parallel to
centerline ahead and back of the affected
location until the extent of the deficiency has
been determined.
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It will be assumed that each core is
representative of the pavement thickness for a
distance extending one-half (1/2) the distance to
the next core, measured along centerline, or in
the case of a beginning or ending core, the
distance will extend to the end of the pavement
section.

The drilling of cores in irregular areas, or on
projects involving less than 2,500 square yards
of concrete pavement, may be waived by the
Engineer. In this case the designed thickness
will be considered as the measured thickness.

l. Protection and Opening to Traffic. The
contractor shall protect the pavement against all
damage prior to final acceptance of the work by
the Engineer. Traffic shall be excluded from the
pavement by erecting and maintaining barricades
and signs for at least seven (7) days, or until
the concrete pavement achieves a strength of
3,000 pounds per square inch.

m. Paving by Slip Form. Slip-forming equipment will
be accepted providing it produces a paving
operation in compliance with all the foregoing
requirements other than forms.

4. Method of Measurement. Final measurement will be made
to the nearest 1/10 square yard for acceptable
concrete pavement in place.

5. Basis of Payment.

Concrete pavement without integral curb shall be paid
on a square yard basis and shall not include any curb
or gutter. Curb and gutter shall be paid as a
separate item.

Concrete payment with integral curb shall be paid on a
square yard basis and shall be measured to the face of
the curb. Integral curb shall be paid as a separate
item.

Concrete pavement shall include all labor, equipment,
and materials necessary for the completion of the
pavement in place including excavation, backfill,

IX-12



 

grading, and all other work incidental to the
completion of the street.

If any core measurement is deficient, the Director of
Public Works shall have the option of requiring
removal and replacement of the pavement at the
contractor’s expense or requiring the contractor to
leave the deficient pavement in place and requiring
the following deductions in payment.

Deficiency in Thickness Deduction
Percent of Contract
Unit Price

0 – ¼ inch None
Over ¼” and not over ½” 20
Over ½” and not over ¾” 50
Over ¾” and not over 1” 100

The above deductions will be applied to a section of
pavement twenty five (25)-feet long and extending from
the edge of the pavement to a longitudinal joint in
that section of pavement in which the deficient
measurement was found. Deductions for deficient
thickness or damaged pavement will be entered on any
estimate after the information becomes available.

If removal of the payment is required, the contractor
will be required to remove the pavement and to replace
it with one of a satisfactory quality and thickness
which, when accepted, will be included in the pay
quantities. No payment will be made for any costs
incurred in the removal of the pavement deficient in
thickness or for the original pavement placement.

6. Deficient Pavement on Private Projects. Prior to
acceptance of private projects by the City, cores will
be taken to determine pavement thickness. If the
pavement is found to be deficient in thickness, the
Director of Public Works has the option of requiring
removal of the entire deficient pavement or having the
contractor or Developer remit to the City an amount
equal to the value of the deduction shown in Paragraph
5 above. This amount is to offset future maintenance
costs necessary because of the deficient pavement.
Pavement deficient in thickness in excess of one (1)
inch will not be accepted.
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B. INTEGRAL CURB

1. Scope of Work. The work shall consist of furnishing
all labor, materials, and equipment necessary to
construct integral curbs in accordance with the plans
and specifications. Integral curbs shall be required
along the edges of all street pavement as indicated on
the plans, except at such location as the Engineer may
direct. Depressed curbs shall be provided at all
driveway entrances and sidewalks shown on the plans.

2. Materials.

a. Class “A” Concrete shall be Portland Cement
Concrete in accordance with Chapter VI of these
Specifications.

b. Expansion joints shall be preformed expansion
joint fillers of a non-extruding type conforming
to ASTM Designation D1751.

c. Joint sealing compound for contraction and
construction joints shall be one of the following
types of material.

1. Hot pour polymer rubber asphaltic sealer.
Immediately before applying the joint
sealer, all loose debris, dust, and moisture
shall be removed from the joint with
filtered and dry compressed air at a minimum
pressure of 80 psi. Any excess sealer shall
be removed from the pavement immediately
after sealing. The specified sealer
requires a special pot and the recommended
pour temperature is after sealing. The
specific sealer requires a special pot and
the recommended pour temperature is 390
degrees F. This material shall conform to
ASTM D3405 and a certification shall be
required from the contractor certifying the
joint sealer meets this specification. The
City reserves the right to inspect and
evaluate the equipment that will be used to
perform this operation; or

2. Cold pour polymer fortified crack fill
material generally conforming with ASTM D-
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1190 approved by the Engineer. This
material will have some shrinkage so crack
must be slightly overfilled so that when
cured in two (2) to twelve (12) hours, the
result is about 1/2 to 1/4 of an inch
underfilled.

A certification is required from the contractor
certifying that the joint sealer meets this
specification and is reasonable for its condition
up to six (6) months after acceptance of
projects.

d. Liquid curing compound shall be a white pigmented
membrane-forming liquid conforming to the
requirements of the ASTM Designation C309,
Type 2.

3. Construction Methods

The integral curb shall be constructed immediately
following the finishing operation unless otherwise
shown on the plans. Special care shall be taken so
that the curb construction does not lag the pavement
construction and form a “Cold Joint.”

Metal curb forms shall be required to form the backs
of all curbs except where street returns of small
radius or other special sections make the use of steel
forms impractical.

In placing curb concrete, sufficient vibrating shall
be done to secure adequate bond with the paving slab
and eliminate all voids in the curb.

Curbs shall be formed to the cross section as shown on
the drawings with a mule or templates supported on the
side forms and with a wood float not less than four
feet in length.

The finished surface of the curb and gutter shall be
checked by the use of the ten (10)-foot straight edge
and corrected if necessary. Where grades are flat and
while the concrete is still plastic, the Engineer may
require the contractor to check the drainage at the
gutter by pouring water at the gutter summit and
observing its flow to the inlet. In order to prevent
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damage to the concrete surface, water should be poured
into a piece of impervious paper or plastic.

In the construction of transverse joints of concrete
integral curb pavement, special care must be taken to
see that all transverse joints extend continuously
through the pavement and curb.

Joint Sealer. After the curing period, all sawed and
dummy groove joints in the pavement shall be cleaned
and sealed as follows: Immediately before applying
the joint sealer, all loose debris, dust, and moisture
shall be removed from the joint with filtered and dry
compressed air at a minimum pressure of 80 psi.
Joints shall be lightly underfilled (about ½ inch) to
prevent extrusion of sealer. Any excess material has
to be removed from the pavement as soon after sealing
as possible. The type of sealer used must be one of
the sealer materials listed in the material section
for Joint Sealing compound.

4. Method of Measurement. Final measurement will be made
to the nearest lineal foot of acceptable integral
concrete curb in place.

5. Basis of Payment. Payment for integral concrete curb
shall be on a lineal foot basis and include all labor,
materials, and equipment necessary for the completion
of the curb in place, including backfilling and
grading.
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CHAPTER X. SIDEWALKS, CURB AND GUTTER, AND DRIVEWAYS

A. SIDEWALKS

1. General. Sidewalks are generally required in
subdivisions and on at least one side of residential
streets and on both sides of collector and arterial
streets. The outside edge of the sidewalk shall be
placed one foot inside of the street right-of-way
line. Residential sidewalks shall be a minimum width
of four (4) feet.

2. Design. Sidewalks are constructed from Class “A”
Portland cement concrete, four (4) inches thick,
except 6-inch thickness is required in residential
driveways and 8-inch reinforced thickness is required
in commercial driveways These thicknesses shall
extend 18 inches on either side of the driveway. All
driveway sections shall be placed over 4 inches
compacted Type I aggregate base. The sidewalk shall
have a cross-slope of one fourth (¼) inch per foot
toward the street. The sidewalk slab shall not be
longer than six (6) feet nor less than four (4) feet.
The sidewalk plan must show the sidewalk in plan,
profile, and typical cross section. For sidewalks to
be constructed on unimproved streets, it is necessary
to obtain sufficient field data to determine the
probable future grade of the street curb and design
the sidewalk accordingly.

If street plans are being submitted, the sidewalk must
be shown in plan on the street plans and on the
typical cross-section. The sidewalk profile may be
omitted on streets where curbs are existing or
proposed.

3. Expansion Joints. Expansion joints, one-half (1/2)
inch thick shall be indicated on the plan on each side
of the driveways, at intersecting walks or curbs and
other locations as required. If the sidewalk is
placed adjacent to the curb and gutter, transverse
expansion joints are required to match the expansion
joints in the curb and gutter. A three fourths(¾)
inch expansion joint shall be used between the
sidewalk and the curb.
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4. Wheel Chair Ramps. Wheel chair ramps are required at
all street intersections and at any marked midblock
crossings. No structures will be permitted within
wheel chair ramp areas.

B. CURB AND GUTTER

1. General. Curb and gutter are required on all public
improvement street projects.

2. Design. Curb and gutter is to be constructed from
Class “A” Portland cement concrete. The width of the
curb and gutter is to be two (2) feet six (6) inches.
The curb height is to be six (6) inches and the gutter
cross-slope is to be one and three-fourth(1 ¾) inches
in two (2) feet. The thickness of the gutter shall be
six (6) inches. The street plan shall show the top of
curb elevation in the profile. At driveway locations
shown on the plans the gutter is to be carried across
the drive while the curb is depressed to match the
driveway slope. If driveway locations are not shown
on the plans, curbs cannot be depressed.

3. Expansion Joints. Bituminous preformed expansion
joints, three fourth (3/4) inches thick and precut to
the exact cross-section of the curb and gutter shall
be placed at all driveway and intersection radii and
at intervals of not more than two hundred (200) feet.

C. DRIVEWAYS

1. General. Driveway approaches are located to serve the
operation of automobiles and other vehicles from the
street pavement to a garage, parking area, building
entrance, structure, or other approved use located on
the property.

2. Design. Residential driveway approaches shall be
constructed using six (6) inch thick Class “A”
concrete. Non-residential/commercial driveway
approaches shall be constructed using eight (8) inch
thick reinforced Class “A” concrete (#4 rebar 18
inches on center with fibermesh equal to the steel
volume). When a driveway approach intersects an
existing four (4)-inch sidewalk, the area of the
sidewalk within the driveway area and for a distance
of eighteen (18) inches on each side of the driveway
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shall be removed and reconstructed with six (6) inch
thick concrete or except eight (8) inch thick
Class “A” concrete (#4 rebar 18 inch on center or
equivalent fibermesh steel). The grade of the
driveway approach from the gutter line shall rise on a
constant grade to a point five (5) feet from the
right-of-way line. The elevation of the point is to
be the least one-fourth (1/4) inch above the normal
top of curb, and not steeper than three-fourths (3/4)
foot for the distance between the curb and the point.
The remaining five (5) feet of the approach shall rise
at the rate of one-fourth (1/4) inch per foot.

No driveway approach shall be permitted which will
interfere with any existing parking meters, signs,
traffic control devices, plantings, cables, poles,
guys, water mains, gas mains, or other public
utilities. No part of any driveway approach may be
located with four (4) feet of a drop inlet or other
drainage structure.

No part of any driveway approach shall be located
within forty (40) feet of a point on the right-of-way
line opposite the end of a raised median.

Joint driveway approaches shall be permitted only if
there is a perpetual mutual access agreement approved
by the City Attorney and filed of record in the Greene
County Recorder’s Office.

The width of residential driveway approaches shall not
exceed twenty-two (22) feet and shall not be less than
twelve (12) feet for new construction, and not less
than the existing approach for reconstruction.

All driveway approaches shall be located to provide
the following minimum clearances: Nearest edge of the
driveway to nearest right-of-way line of alleys, ten
(10) feet; nearest edge of the driveway to property
line, five (5) feet; on corner lots, nearest edge of
the driveway to nearest right-of-way line of an
intersecting street, twenty (20) feet, but in no case
shall the driveway return extend closer than fifteen
(15) feet to the intersection right-of-way line
extended. Where sight distance triangles exist, the
nearest edge of the driveway to nearest corner of
triangle shall be at least twenty (20) feet.
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The edges of driveway approaches may be skewed so that
the angle between the street right-of-way line and the
edge of the doorway approach is not less than sixty
(60) degrees.

The radius of the driveway approach shall be designed
based on street classification and shall not, in any
case, extend beyond the projection of the adjacent
property line, extended perpendicularly to the right-
of-way line.

3. Expansion Joints. One-half (1/2) inch thick expansion
joints shall be used between the edges of the driveway
approach and the sidewalk and at the right-of-way
line.

4. Sawcutting Curb and Gutter. The curb and gutter
section adjacent to the driveway (radius point to
radius point) shall be sawcut full depth and removed
before placing the new driveway. The section of
removed curb and gutter shall be placed at the same
time as the driveway approach matching the approach
thickness and reinforcement requirements. Any damage
to the adjacent curb and gutter and street section
shall be the responsibility of the contractor to
repair or replace in accordance with the inspector’s
determination.
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CHAPTER XI. PLANT MIX BITUMINOUS BASE COURSE

A. BITUMINOUS BASE COURSE

1. Scope of Work. The work shall include all labor,
equipment, and materials necessary for the furnishing,
mixing, hauling, placing, and consolidation of plant
mix bituminous base course in accordance with the
plans and contract documents.

2. Materials.

a. Asphalt Cement. This material shall be
homogenous and free from water, and shall not, on
heating, foam below the specified minimum flash
point. It shall be prepared by refining crude
petroleum by suitable methods. It shall conform
to the requirements of the following table for
penetration grade 85-100. Material from any one
source for any one source for any one contract
shall not vary more than 0.02 in specific
gravity.

Asphalt Cement Table
85 - 100

Penetration Grade Min. Max.
Penetration at 25C (77F) 100g, 5
sec.

85 100

Flash point, (Cleveland open cup),
degrees C

232 ---

(F) (450)
Ductility, 5 cm/min, 25 C (77F), cm 100 ---
Solubility in trichloroethylene,
percent

99.0 ---

Spot test-Standard Naphtha (Note 1)
Nega-
tive

Thin-film oven test 1/8 in., 163 C
(325 F), 5 hour; Loss on heating
percent

--- 1.0

Penetration of residue, percent of
original

50 ---

Ductility of residue, 5 cm/min 25
C, (77F), cm

75 ---

Note 1 – The spot test shall be conducted in
accordance with AASHTO T 102, with the following
modifications: Add to Section 5.2.1, “If,
however, the drop forms a uniformly brown
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circular stain, the test shall be reported as
negative. In case of dispute, the entire test
shall be repeated.” Delete Section 5.3 through
7.3, inclusive.

b. Fine Aggregate. Fine aggregate for bituminous
base course shall be a fine, granular material
naturally produced by the disintegration of rock
of a siliceous nature. With written approval of
the Engineer, chat sand produced from flint chat
in the Joplin area, or fines manufactured from
crushed limestone, igneous rock and chert gravel,
or wet bottom boiler slag may be used as fine
aggregate for asphaltic concrete. Fine aggregate
shall be free from cemented or conglomerated
lumps and shall not have any coating or injurious
material. The percentage of deleterious
substances shall not exceed the following values:

Item Percent by
Weight

Clay lumps or shale 1.0
Total lightweight particles,
including coal or lignite

0.5

Other deleterious substances 0.1

Lightweight sand particles are not considered
deleterious lightweight particles. The total
lightweight particles requirement shall not apply
to wet bottom boiler slag, angular chert sand, or
manufactured sand.

c. Mineral Filler. Mineral filler shall consist of
limestone dust, Portland cement, or other
suitable mineral matter. It shall be thoroughly
dry and free of lumps consisting of aggregations
of fine particles. When tested in accordance
with AASHTO T37 the mineral filler shall conform
to the following gradation requirements.

Percent
Passing No. 30 sieve 100
Passing No. 50 sieve 95 - 100
Passing No. 100 sieve 90 - 100
Passing No. 200 sieve 70 - 100
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d. Graded Aggregate. Graded aggregate for
bituminous base shall consist of sound, durable
rock particles, free from objectionable coatings.
When tested in accordance with AASHTO T 96, the
percentage of wear shall not exceed 55. The
percentage of deleterious substances shall not
exceed the following values and the sum or
percentages of all deleterious substances shall
not exceed eight (8) percent.

Percent
Passing by
Weight

Deleterious Rock 8.0
Mud Balls and Shale combined 2.0
Clay, uniformly dispersed 3.0
Other foreign material 0.5

The gradation of the course aggregate shall be
such that the total aggregate meets the gradation
requirements specified hereafter in Paragraph
three (3) prior to being fed into the cold
aggregate feeders.

e. Type I Aggregate shall conform to the following
requirements:

Type I aggregate shall be essentially limestone
or dolomite. It shall not contain more than
fifteen (15) percent deleterious rock and shale.
Sand may be added only for the purpose of
reducing the plasticity index of the fraction
passing the No. 40 sieve in the finished product.
Any sand, silt, clay, and any deleterious rock
and shale shall be uniformly distributed
throughout the mass. The aggregates shall
conform to the following gradation requirements:

Percent
Passing one (1) inch sieve 100
Passing one-half (1/2) inch
sieve

60 - 90

Passing No. 4 sieve 40 - 60
Passing No. 40 sieve 15 - 35

The fraction passing the No. 40 sieve shall have
a plasticity index not to exceed six (6).

XI-3



 

f. (1) Material. The asphalt cement material used
for prime coat shall be Type MC, grade MC-
30, and be homogenous and free from water,
and shall not, on heating, foam below the
specified minimum flash point. It shall be
prepared by refining crude petroleum by
suitable methods. It shall conform to the
requirements of the following table for the
penetration or viscosity grade specified
herein. Material from any one source for
any one contract shall not vary more than
0.02 in specific gravity.

Type MC Liquid Asphalt
MC-30

Grade Min Max.
Water, percent -- 0.2
Flash point (Tag open cup), degrees
C

38 --

(F) (100) --
Kinematic Viscosity at 60C (140 F),
centistokes

30 60

Distillation test:
Distillate, percentage by volume of
total distillate
To 360 C (680 F)
To 225 C (437 F) -- 25
To 260 C (500 F) 40 70
To 315 C (600 F) 76 93
Residue from distillation to 360 C
(680 F) volume percentage of sample
by difference

50 --

Tests on residue from distillation:
Penetration, 100 g. 5 sec., at 25 C
(77 F)

120 250

Ductility, 5 cm/min., cm (Note 1) 100 --
Solubility in trichloroethylene,
percent

99.0 --

Spot test-Standard Naptha (Note 2) Negat
ive

Note 1 – If the ductility at 25C *77F) is less
than 100 cm, the material will be acceptable if
its ductility at 15.6 (60F) is more than 100 cm.

Note 2 – The spot tests shall be conducted in
accordance with AASHTO T 102, with the following
modifications: Add to Section 5.2.1, “If,
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however, the drop forms a uniformly brown
circular stain, the test shall be reported as
negative. In case of dispute, the entire test
shall be repeated.”

3. Composition of Mixtures.

a. Aggregate composition. The bituminous base shall
be composed of a mixture of crushed limestone or
dolomite, except as hereinafter permitted, filler
if needed, and asphalt cement. The aggregate
prior to mixing with asphalt cement shall meet
the following gradation requirements:

Percent by Weight
Passing 1-inch sieve 100
Passing ½-inch sieve 60-90
Passing No. 4 sieve 35-65
Passing No. 10 sieve 25-45
Passing No. 40 sieve 10-30
Passing No. 200 sieve 5-12

At the option of the contractor, fine aggregate
having 100-percent passing the three eighths
(3/8)-inch sieve and not more than six (6)
percent passing the No. 200 sieve may be
incorporated into the mixture. The total
quantity of such fine aggregate shall not exceed
thirty (30) percent by weight of the combined
aggregate.

The composition of the mixture shall be as
directed by the Engineer and shall conform to the
following limits by weight.

Percent
Total Mineral Aggregate 94-97
Asphalt Cement 3-6

b. Job-mix formula. Prior to preparing any of the
mixture on the project, the contractor shall
submit for the Engineer’s approval, a job-mix
formula for the mixture to be supplied for the
project. No mixture will be accepted for use
until the job-mix formula for the project is
approved by the Engineer. The job-mix formula
shall be within the gradation range specified for
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bituminous base and shall include the type and
sources of all materials, the gradations of the
aggregates, and the relative quantity of each
ingredient, if more than one, and shall state a
definite percentage for each fraction of
aggregate. No job-mix formula will be approved
which does not permit within the limits specified
in Paragraph 3 herein the full tolerances
specified; Paragraph 3c herein for asphalt cement
and not less than one-half (1/2) the tolerances
specified in Paragraph 3d herein for material
passing the No. 10 sieve and the material passing
the No. 200 sieve. The job-mix formula approved
for the mixture shall be in effect until modified
in writing by the Engineer. When unsatisfactory
results or other conditions make it necessary, or
should a source of material be changed, a new
job-mix formula may be required.

c. Changes in proportions. The Engineer will make
such changes in the proportions of asphalt cement
and aggregates as he considers necessary within
the limits of the specifications. The proposed
mixture will be compacted and tested in the
laboratory in accordance with AASHTO T 167 and
the bulk specific gravity will be determined in
accordance with the procedures described in
AASHTO T 165. The mixture of mineral aggregate
and asphalt cement shall result in a bituminous
mixture, which will be durable and retain
satisfactory cohesion and stability in the
presence of moisture. Chemical additions
approved in writing by the Engineer may be made
to the asphalt, cement, or to the mixture.

d. Gradation control. In producing mixtures for the
project, the plant shall be so operated that no
intentional deviations from the job-mix formula
are made. Mixtures as produced shall be subject
to the following tolerances and controls:

(1) Total aggregate gradation shall be within
the master range specified in Paragraph 3a,
herein.
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(2) Maximum variations from the approved job-mix
formula shall be within the following
tolerances:

Passing No. 10 sieve +/-5.0% points
Passing No. 200 sieve +/-2.0% points

(3) Quantity of asphalt cement introduced into
the mixer shall be that quantity specified
in the job-mix formula. No change may be
made in the quantity of asphalt cement
specified in the job-mix formula without
written approval of the Engineer. The
quantity of asphalt cement determined by
calculation or tests on the final mixture
shall not vary more than +/- 0.5 percentage
points from the job-mix formula.

e. Commercial Mixture. The contractor may, at his
option, use an approved commercial mixture. The
contractor shall, at least seven (7) days prior
to the desired time of use, furnish a statement
setting out the source and characteristics of the
mixture he proposes to furnish. The statement
shall include (1) the types and sources of
aggregates, percentage range of each, and range
of combined gradation; (2) the percent and grade
of asphalt; and (3) the mixing time and range of
mixture temperature. The plant shall be designed
and operated to produce a uniform, thoroughly
mixed material free from segregation. If the
proposed mixture is approved by the Engineer, the
component materials and the mixture delivered
will be accepted or rejected by visual
inspection. The supplier shall, with each truck
load, furnish a certification in triplicate that
the materials and mixture delivered are in
conformance with this approved proposal. The
mixture shall be transported, placed, and
compacted in accordance with the requirements
specified hereinafter.

4. Construction Requirements.

a. Weather Limitations. Bituminous mixtures shall
not be placed (1) when either the air temperature
or the temperature of the surface on which the
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mixture is to be placed is below 35 degrees F and
falling, (2) on any wet or frozen surface, or (3)
when weather conditions prevent the proper
handling or finishing of the mixture.

b. Subgrade Preparation. The subgrade shall be
prepared in accordance with the requirements of
Section III of these Specifications.

c. Aggregate Base. Four inches of Type 1 Aggregate
Base shall be placed under all pavements and
shall extend 1’-0” beyond the back of curbs. The
aggregate material shall be compacted to not less
than ninety-five percent (95%) of Standard
maximum density. Moisture shall be added to the
material during compaction only when it is
necessary to obtain the required density.
Measurement for payment of the aggregate shall be
by truck ticket or computed to the lines and
grades of the aggregate on plans and weighing 116
pounds per square yard per inch of thickness plus
five percent (5%) for moisture, whichever is
smaller. All extra aggregate used under
pavements shall be the contractor’s
responsibility.

d. Application of Prime Coat. A bituminous prime
coat shall be applied to all Aggregate Base
courses to which bituminous material shall be
applied when the asphalt thickness is less than
five (5) inches. The prime coat shall be applied
to the width of the section to be primed by means
of a pressure distributor in a uniform,
continuous spread. The application rate shall be
.35 gallon per square yard. The primer shall be
heated at the time of application to a
temperature specified in the table below.

Application Temperature for Bituminous Materials

Temperature, Degrees Fahrenheit
Spraying Mixing

Min. Max. Min. Max.

Bituminous
Mat.

Liquid Asph
MC Grade 30 70 150 50 110
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Care shall be taken that the application of
bituminous material at the junctions of spreads
is not in excess of the specified quantity.
Building paper shall be placed over the end of
the previous applications and the joining
application shall start on the building paper.
Building paper used shall be removed and
satisfactorily disposed of. Pools of primer
material remaining on the surface after the
application shall be removed.

When traffic is maintained, not more than one
half of the width of the section shall be treated
in one application and one-way traffic will be
permitted on the untreated portion of the
roadbed. As soon as the bituminous material has
been absorbed by the surface and will not pick
up, traffic shall be routed to the treated
portion and the remaining width of the section
shall be primed.

If, after the application of the prime coat, the
bituminous material fails to penetrate, and the
roadbed must be used by traffic, sand blotter
material shall be spread in the quantity required
to absorb any excess bituminous material.

The primer shall be properly cured, and the
primed surface shall be cleaned of all dirt and
surplus sand before the next course is placed.

e. Transportation. The prepared base course mixture
shall be transported from the paving plant to the
work in tight vehicles previously cleaned of all
foreign materials. The inside of truck beds
shall be lubricated with a thin oil to prevent
the mixture from adhering to the bed, but an
excess of lubricant will not be permitted. Each
load shall be covered with canvas or other
suitable material of sufficient size to protect
it from the weather. No loads shall be sent out
so late in the day that spreading and compacting
of the mixture cannot be done during daylight.

f. Spreading. The base course, primed surface, or
preceding course or layer shall be cleaned of all
dirt, packed soil, or any other foreign material
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prior to spreading the bituminous mixture. When
delivered to the roadbed, the mixture shall be at
a temperature, which will permit proper placement
and compaction. It shall be spread with an
approved spreading and finishing machine in the
number of layers and in the quantity required to
obtain the compacted thickness and cross section
shown on the plans. The compacted thickness of a
single layer shall not exceed four (4) inches
except the uppermost layer directly under the
surface course for travel ways and auxiliary
lanes shall be placed in a single layer not to
exceed the width and thickness shown on the
plans. In widening construction the material may
be placed in two layers, provided the thickest
layer is placed first and no individual layer has
a compacted thickness greater than seven (7)
inches. On base widening work, a succeeding
layer of bituminous mixture may be placed the
same day as the previous layer, if it can be
shown that the desired results are being
obtained. On small areas, and on areas which are
inaccessible to mechanical spreading and
finishing equipment, the mixture may be spread
and finished by hand methods if permitted by the
Engineer.

The mixture shall be spread without tearing the
surface and struck off so that the surface is
smooth and true to cross section, free from all
irregularities, and of uniform density
throughout. Care shall be used in handling the
mixture to avoid segregation. Areas of
segregated mixture shall be removed and replaced
with suitable mixture. The outside edges of the
base shall be constructed to an angle of
approximately 45 degrees with the surface of the
roadbed. The outside edge alignment shall be
uniform and any irregularities shall be corrected
by adding or removing mixture before compacting.

If required by the contract, a leveling course
consisting of a layer of variable thickness shall
be spread to the desired grade and cross section
to eliminate irregularities in the existing
surface. Spot-leveling operations over small
areas, with featheredging at high points and ends
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of spot areas, may be required prior to placing
the leveling course. Rigid control of the
placement thickness of the leveling course will
be required. The use of an approved finishing
machine will be required on the spot leveling and
the leveling course, except that the spreading of
the spot-leveling with a blade grader will be
permitted if results indicate the mixture is
practically free from segregation.

g. Joints. Longitudinal and transverse joints shall
be carefully made and well bonded. Transverse
joints shall be formed by cutting back on the
previous run so as to expose the full depth of
the layer. The longitudinal joints in one layer
shall offset those in the layer immediately below
by approximately six (6) inches.

h. Compaction. Rolling shall include the use of
both a pneumatic tire roller and a steel wheel
roller. Rolling shall begin as soon after
spreading the mixture as it will bear the weight
of the roller without undue displacement. All
rollers shall be in satisfactory condition
capable of reversing without backlash, and steel
wheel rollers shall be equipped with scrapers.
Rollers shall have a system for moistening each
roll or wheel. A trench roller shall be used on
depressed areas inaccessible to regular width
equipment. The compacted mixture shall have a
density of not less than ninety-five (95%)
percent of that obtained by the laboratory
compaction of a specimen made in the proportions
of the approved mixture. Density will be
determined by the direct transmission nuclear
method or by a specific gravity method.

In lieu of roller and density requirements,
mixtures used for shoulders adjacent to rigid
pavement, shoulders adjacent to resurfaced rigid
pavement, temporary bypasses to be maintained at
the expense of the contractor, and areas where a
commercial mixture is used shall be thoroughly
compacted by at least three complete coverages
over the entire area with either a pneumatic tire
roller weighing not less than ten (10) tons, a
tandem-type steel wheel roller weighing not less
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than ten (10) tons, or an approved vibratory
roller. Final rolling shall be done with the
tandem-type steel wheel roller. Rolling shall be
performed at proper time intervals on each layer
and shall be continued until there is no visible
evidence of further consolidation.

i. Surface Tolerance. The finished layers shall be
substantially free from waves or irregularities
and shall be true to the established crown and
grade. At transverse construction joints the
surface of all layers shall not vary from a ten
(10)-foot straightedge, applied parallel to the
centerline, by more than one-fourth (1/4) inch,
except that the entire surface of the final layer
of plant mix bituminous base mixture shall not
vary from the ten (10)-foot straightedge by more
than one-eighth (1/8) inch if this layer is used
as the final riding surface course. Areas
exceeding this tolerance shall be rerolled,
replaced, or otherwise corrected in a manner
satisfactory to the Engineer.

j. Tolerance in Pavement Thickness. It is the
intent of these specifications that the plant mix
bituminous base course shall be constructed
strictly in accordance with the thickness shown
on the plans. The total thickness of the
pavement will be measured by coring as indicated
in Chapter XII. Where any pavement is found
deficient in thickness, corrective actions shall
be taken as indicated in Chapter XII.

No additional compensation will be allowed the
contractor for any plant mix bituminous base
course constructed in excess of the thickness
requirements of the plans and specifications.
The surface from which the cores have been taken
shall be restored by the contractor within forty
eight (48) hours using a mixture acceptable to
the Engineer.

5. Method of Measurement. Full depth pavement areas of
plant mix bituminous base course will be measured to
the nearest one tenth (1/10) square yard. Areas
requiring a variable thickness bituminous base course
will be measured on a per ton basis. The weight of
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the bituminous base course for the areas requiring a
variable thickness will be determined from weight
tickets for each truck delivering base course to the
job site. Final measurement for variable thickness
base course will be to the nearest one tenth (1/10)
ton of acceptable base course.

6. Basis of Payment.

Payment for all plant mix bituminous base course shall
include all labor, materials, and equipment necessary
for the construction of the bituminous base course in
place. Prime coat will be considered incidental to
said construction unless specified separately in the
specifications.

Payment for full depth pavement areas of plant mix
bituminous base course will be on a square yard basis.
Payment for variable thickness bituminous base course
will be on a per ton basis. In case a truck load of
bituminous base course is to be spread in both areas
of full depth pavement and variable depth pavement,
the contractor and Engineer shall agree on the tonnage
of that portion of the load used in the variable depth
area, prior to its placement. The conversation from
tons to square yards is based on 110 lbs./sq. yd/inch.
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CHAPTER XII. PLANT MIX BITUMINOUS SURFACE COURSE

A. BITUMINOUS BASE COURSE

1. Scope of Work. The work shall include all labor,
equipment, and materials necessary for the furnishing,
mixing, hauling, placing, and consolidation of plant
mix bituminous base course in accordance with the
plans and contract documents.

2. Materials.

a. Asphalt Cement. This material shall be
homogenous and free from water, and shall not, on
heating, foam below the specified minimum flash
point. It shall be prepared by refining crude
petroleum by suitable methods. It shall conform
to the requirements of the following table for
penetration grade 85-100. Material from any one
source for any one contract shall not vary more
than 0.02 in specific gravity.

85 - 100
Penetration Grade Min. Max.
Penetration at 25C (77F) 100g, 5
sec.

85 100

Flash point, (Cleveland open cut),
degrees C

232 ---

(F) (450)
Ductility, 5 cm/min, 25 C (77F), cm 100 ---
Solubility in trichloroethylene,
percent

99.0 ---

Spot test-Standard Naphtha (Note 1)
Nega-
tive

Thin-film oven test 1/8 in., 163 C
(325 F), 5 hour; Loss on heating
percent

--- 1.0

Penetration of residue, percent of
original

50 ---

Ductility of residue, 5 cm/min 25
C, (77F), cm

75 ---

Note 1 – The spot test shall be conducted in
accordance with AASHTO T 102, with the following
modifications: Add to Section 5.2.1, “If,
however, the drop forms a uniformly brown
circular stain, the test shall be reported as
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negative. In case of dispute, the entire test
shall be repeated.” Delete Section 5.3 through
7.3, inclusive.

b. Coarse Aggregate. All course aggregate shall
consist of sound, durable rock, free from
cemented lumps or objectionable coatings. When
tested in accordance with AASHTO T96, the
percentage of wear shall not exceed 50. The
percentage of deleterious substances shall not
exceed the following values and the sum of
percentages of all deleterious substances shall
not exceed eight (8) percent.

Percent by
Weight

Deleterious Rock 8.0
Shale 1.0
Other Foreign Material 0.1

The requirements of this section apply to each
size or fraction of aggregate produced.

If a density requirement is specified for plant
mix bituminous surface course the total quantity
of chert in each size or fraction of produced
crushed stone aggregate, including that permitted
as deleterious, shall not vary more than ten (10)
percentage points from the quantity present in
the aggregates used in the approved laboratory
job mixtures.

Gravel aggregate shall be washed sufficiently
any objectionable coating.

c. Fine Aggregate. Fine aggregate for plant mix
bituminous base course shall be a fine, granular
material naturally produced by the disintegration
of rock of a siliceous nature. With written
approval of the Engineer, chat sand produced from
flint chat in the Joplin area, or fines
manufactured from crushed limestone, igneous rock
and chert gravel, or wet bottom boiler slag may
be used as fine aggregate for asphaltic concrete.
Fine aggregate shall be free from cemented or
conglomerated lumps and shall not have any
coating or injurious material. The percentage of
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deleterious substances shall not exceed the
following values:

Item
Percent by
Weight

Clay lumps or shale 1.0
Total lightweight particles,
including coal or lignite

0.5

Other deleterious substances 0.1

Lightweight sand particles are not considered
deleterious lightweight particles. The total
lightweight particles requirement shall not apply
to wet bottom boiler slag, angular chert sand, or
manufactured sand.

d. Mineral Filler. Mineral filler shall consist of
limestone dust, Portland cement, or other
suitable mineral matter. It shall be thoroughly
dry and free of lumps consisting of aggregations
of fine particles. When tested in accordance
with AASHTO T37 the mineral filler shall conform
to the following gradation requirements.

Percent
Passing No. 30 sieve 100
Passing No. 50 sieve 95 - 100
Passing No. 100 sieve 90 - 100
Passing No. 200 sieve 70 - 100

The gradation of course aggregate shall be
such that the total aggregate meets the gradation
requirements specified hereafter in Paragraph 3.

3. Composition of Mixtures.

a. Gradation of Combined Aggregates. The total
aggregate prior to mixing with asphalt cement
shall meet the following requirements for Grade D
mixture:

GRADE D
Gradation Percent Passing By

Weight
Passing 3/4-inch sieve 100
Passing ½-inch sieve 95-100
Passing No. 4 sieve 60-90
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Passing No. 10 sieve 35-65
Passing No. 40 sieve 10-30
Passing No. 200 sieve 4-12

b. The combinations of materials are required in
this section shall meet the gradation
requirements specified for the work.

Not less than fifteen (15) percent nor more than
thirty (30) percent natural siliceous sand,
porphyry sand, manufactured sand, or flint sand
of approved quality shall be added as a separate
ingredient. Sand shall have one hundred (100%)
percent passing the three-eighths inch (3/8”)
sieve and not more than six (6%) percent passing
the No. 200 sieve.

c. The composition of the mixture shall conform to
the following limits by weight:

Percent
Total Mineral Aggregate 92.0 – 96.5
Asphalt Cement 3.5 – 8.0

d. Job-mix formula. Prior to preparing any of the
mixture on the project, the contractor shall
submit for the Engineer’s approval, a job-mix
formula for the mixture to be supplied for the
project. No mixture will be accepted for use
until the job-mix formula for the project is
approved by the Engineer. The job-mix formula
shall be within the gradation range specified,
and shall include the type and sources of all
materials, the gradations of the aggregates, and
the relative quantity of each ingredient, and
shall state a definite percentage for each
fraction of aggregate. No job-mix formula will
be approved which does not permit within the
limits specified in Paragraphs 3a and 3c, the
full tolerances specified in Paragraph
3 (e)herein for asphalt cement and not less than
one-half (1/2) the tolerances designated for
material passing the No. 10 sieve and the
material passing the No. 200 sieve. The job-mix
formula approved for the mixture shall be in
effect until modified in writing by the Engineer.
When unsatisfactory results or other conditions
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make it necessary, or should a source of material
be changed, a new job-mix formula may be
required.

e. Changes in proportions. The Engineer will make
such changes in the proportions of asphalt cement
and aggregates as he considers necessary within
the limits of the specifications. The proposed
mixture will be compacted and tested in the
laboratory in accordance with AASHTO T 167 and
the bulk specific gravity will be determined in
accordance with the procedures described in
AASHTO T 165.

The mixture of mineral aggregate and asphalt
cement shall result in a bituminous mixture,
which will be durable and retain satisfactory
cohesion in the presence of moisture. Chemical
additions approved in writing by the Engineer may
be made to the asphalt cement or to the mixture.

f. Gradation control. In producing mixtures for the
project, the plant shall be so operated that no
intentional deviations from the job-mix formula
are made. Mixtures as produced shall be subject
to the following tolerances and controls:

(1) Total aggregate gradation shall be within
the master range specified in Paragraph 3a,
herein.

(2) Maximum variations from the approved job-mix
formula shall be within the following
tolerances:

Passing No. 10 sieve +/- 5.0 % points
Passing No. 200 sieve +/- 2.0 % points

(3) Quantity of Asphalt Cement introduced into
the mixer shall be that quantity specified
in the job-mix formula. No change may be
made in the quantity of asphalt cement
specified in the job-mix formula without
written approval of the Engineer. The
quantity of asphalt cement determined by
calculation or tests on the final mixture

XII-5



 

shall not vary more than +/- 0.5 percentage
points from the job-mix formula.

g. Commercial Mixture. The contractor may, at his
option, use an approved commercial mixture. The
contractor shall, at least seven (7) days prior
to the desired time of use, furnish a statement
setting out the source and characteristics of the
mixture he proposes to furnish. The statement
shall include (1) the types and sources of
aggregates, percentage range of each, and range
of combined gradation; (2) the percent and grade
of asphalt; and (3) the mixing time and range of
mixture temperature. The plant shall be designed
and operated to produce a uniform, thoroughly
mixed material free from segregation. If the
proposed mixture and plant are approved by the
Engineer, the component materials and the mixture
delivered will be accepted or rejected by visual
inspection. The supplier shall furnish with each
truck load, a certification in triplicate that
the materials and mixture delivered are in
conformance with this approved proposal. The
mixture shall be transported, placed, and
compacted in accordance with the requirements
specified hereinafter.

4. Construction Requirements.

a. Weather Limitations. Bituminous mixtures shall
not be placed (1) when either the air temperature
or the temperature of the surface on which the
mixture is to be placed is below 35 degrees F and
falling, (2) on any wet or frozen surface, or (3)
when weather conditions prevent the proper
handling or finishing of the mixture.

b. Subgrade Preparation. The subgrade upon which
bituminous surface course is to be placed shall
be prepared in accordance with the requirements
of Section III of the Specifications. If the
bituminous surface course is to be placed upon
the top of a completed base course or existing
hard surfaced pavement, then the base course or
existing pavement will be considered the subgrade
for the next operation.
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c. Tack Coat.

(1) Material. The asphalt cement material used
for tack coat shall be emulsified asphalt
meeting the requirements of AASHTO M140 or
M208, and shall be Grade SS-1 or SS-1H as
designated by the Engineer.

(2) Preparation of Surface. The existing
surface shall be free of all dust, loose
material, grease, or other foreign material
at the time the tack is applied. Any fat
bituminous surface mixture or bituminous
joint material will be removed by others
without cost to the contractor before the
tack is applied. The surface shall be dry
when the tack is applied, except in the case
of emulsified asphalt.

(3) Application. Bituminous material shall be
applied uniformly with a pressure
distributor at the rate specified in the
contract, or as revised by the Engineer to
be within a minimum of 0.02 and a maximum of
0.10 gallon per square yard. In using
emulsified asphalt, water may be added to
the material and mixed therewith in such
proportion that the resulting mixture will
contain not more than fifty (50) percent of
added water, the exact quantity of added
water to be specified by the Engineer. The
application of the resulting mixture shall
be such that the original emulsion will be
spread at the specified rate. The tack
material shall be heated at the time of
application to a temperature specified in
the table below. The tack material shall be
properly cured and the tacked surface shall
be cleaned of all dirt and surplus sand
before the next course is placed.
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Application Temperatures
Bituminous Material Temperature, Degrees

Fahrenheit
Spraying Mixing
Min. Max. Min. Max.

Asphalt Emulsions
SS1

75 130 75 130

SS1H 75 130 75 130

The tack coat shall be applied in such a
manner as to cause the least inconvenience
to traffic. The tack may be applied full
width, provided the tacked surface is
blotted with sand in such quantity as
specified by the Engineer before it is
opened to traffic.

d. Transportation. Trucks used for hauling
bituminous mixtures shall have tight, clean,
smooth, metal beds which have been thinly coated
with a minimum quantity of paraffin oil, lime
solution, or other approved material to prevent
the mixture from adhering to the bed. Each load
shall be covered with canvas or other suitable
material or sufficient size to protect the
mixture from the weather. When necessary, truck
beds shall be insulated so that the mixture will
be delivered on the road to meet the requirements
of Paragraph 4e. No loads shall be sent out so
late in the day that spreading and compacting of
the mixture cannot be completed during daylight.

e. Spreading. The base course, primed surface, or
preceding course or layer shall be cleaned of all
dirt, packed soil, or any other foreign material
prior to spreading the bituminous mixture. When
delivered to the roadbed, the mixture shall be at
a temperature which will permit proper placement
and compaction. It shall be spread with an
approved spreading and finishing machine in the
number of layers and in the quantity required to
obtain the compacted thickness and cross section
shown on the plans. The paver shall be operated
at a speed that will give the best results. The
rate of delivery of the mixture to the paver
shall be coordinated so as to provide, where
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practicable, a uniform rate of placement without
intermittent operation of the paver. The
compacted thickness of a single layer shall not
exceed two (2) inches for the surface course and
four (4) inches for the leveling course. On
small areas, and on areas which are inaccessible
to mechanical spreading and finishing equipment,
the mixture may be spread and finished by hand
methods when permitted by the Engineer.

(1) Surface Condition. The mixture shall be
spread without tearing the surface and
struck off so that the surface is smooth and
true to cross section, free from all
irregularities, and of uniform density
throughout. Care shall be used in handling
the mixture to avoid segregation. Areas of
segregated mixture shall be removed and
replaced with suitable mixture. The outside
edges of the pavement shall be constructed
to an angle of approximately forty-five (45)
degrees with the surface of the roadbed.
The outside edge alignment shall be uniform
and any irregularities shall be corrected by
adding or removing mixture before
compacting.

(2) Spot Wedging and Leveling Course. Leveling
course, consisting of a layer of variable
thickness used to eliminate irregularities
in the existing surface, shall be spread to
the desired grade and cross section. Rigid
control of the placement thickness of the
leveling course will be required. Spot
wedging operations over small areas, with
featheredging at high points and ends of
spot areas, may be required prior to placing
the leveling course. The use of an approved
finishing machine will be required on the
spot wedging and the leveling course, except
that the spreading of the spot wedging with
a blade grader will be permitted if results
indicate the mixture is practically free
from segregation.

f. Joints. Longitudinal and transverse joints shall
be carefully made and well bonded. Transverse
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joints shall be formed by cutting back on the
previous run so as to expose the full depth of
the layer. A single lane of any layer shall not
be constructed to a length for which the adjacent
lane cannot be completed the succeeding operating
day. The longitudinal joints in one layer shall
offset those in the layer immediately below by
approximately six (6) inches; however, the joints
in the final layer shall be at the lane lines of
the travel way.

g. Surfaced Approaches. At locations designated in
the contract or as specified by the Engineer,
approaches shall be tacked in accordance with
Paragraph 4c and surfaced with a plant mix
bituminous mixture. The bituminous surface shall
be placed in accordance with the details shown on
the typical section or as specified by the
Engineer. Approaches shall not be surfaced until
after the surface course adjacent to the entrance
is completed. No direct payment will be made for
any work required to condition and prepare the
subgrade on the approaches.

h. Compaction. The mixture shall be thoroughly
compacted by at least three (3) complete
coverage’s over the entire area with either a
pneumatic tire roller weighing not less than ten
(10) tons. All rollers used shall be in
satisfactory condition, capable of reversing
without backlash, and steel wheel rollers shall
be equipped with scrapers. Rollers shall have a
system for moistening each roller or wheel.
Rolling shall begin as soon after spreading the
mixture, as it will bear the weight of the roller
without undue displacement. Final rolling shall
be done by the steel wheel roller. Rolling shall
be performed at proper time intervals and shall
be continued until there is no visible evidence
of further consolidation and until all roller
marks are eliminated.

i. Surface Tolerances. The finished courses shall
have the nominal thickness shown on the plans and
shall be substantially free from waves or
irregularities. The final riding surface, except
on medians and similar areas, shoulders, and
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temporary bypasses shall not vary from a ten (10)
foot straightedge, applied parallel to the
centerline, by more than one eighth (1/8) inch.
At transverse construction joints, the surface of
all layers shall not vary from the ten (10) foot
straightedge by more than one fourth (1/4) inch.
Surfaces exceeding these tolerances shall be re-
rolled, replaced, or otherwise corrected in a
manner satisfactory to the Engineer.

The surface of the mixture after compacting shall
be smooth and true to the established crown and
grade. Any mixture showing an excess of asphalt
cement or that

j. Tolerance in Pavement Thickness. It is the
intent of these specifications that the plant mix
bituminous surface course shall be constructed
strictly in accordance with the thickness shown
on the plans. The total thickness of both the
plant mix bituminous surface course and the plant
mix bituminous base course will be measured, and
where the total thickness is found to be
deficient, corrective actions will be taken as
indicated hereinafter.

The total combined thickness of the bituminous
surface course and the bituminous base course
will be measured and determined by average
caliper measurement of cores. For the purpose of
determining the constructed thickness, ten (10)
cores per mile will be taken at random intervals
in each traffic lane. In addition, cores may be
taken at other locations as may be determined by
the Engineer. If the measurement of any core is
deficient in excess of one-half (1/2) inch from
the plan thickness, additional cores will be
taken at twenty-five (25) foot intervals parallel
to centerline ahead and back of the affected
location until the extent of the deficiency has
been determined.

It will be assumed that each core is
representative of the total combined thickness
for a distance extending one-half the distance to
the next core, measured along centerline, or in
the case of a beginning or ending core, the
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distance will extend to the end of the pavement
section.

In those areas of deficient thickness in excess
of one-half (1/2) inch that cannot be corrected
with out affecting the plan crown and grade, the
Director of Public Works has the option of
requiring removal of the entire bituminous
pavement and replacing it with bituminous base
course and bituminous surface course of proper
thickness or leaving the bituminous pavement in
place and requiring the following deductions in
payment.

Deficiency in
Thickness

Deduction Percent of
Contract Unit Price

0 inch to ½ inch None
Over ½ inch and not

over ¾ inch
50

Over ¾ inch and not
over 1 inch

100

No additional compensation will be allowed the
contractor for any plan mix bituminous pavement
constructed in excess of the thickness
requirements of the plans and specifications.
The surface from which the cores have been taken
shall be restored by the contractor within 48
hours using a mixture acceptable to the Engineer.

If removal of the pavement is required, the
contractor will be required to remove the
pavement and to replace it with one of a
satisfactory quality and thickness which, when
accepted, will be included in the pay quantities.
No payment will be made for any costs incurred in
the removal of the pavement deficient in
thickness or for the original pavement placement.

5. Deficient Pavement on Private Projects. Prior to
acceptance of private projects by the City, cores will
be taken to determine pavement thickness. In those
areas of deficient thickness that cannot be corrected
without affecting the plan crown and grade, the
Director of Public Works has the option of requiring
removal of the entire bituminous pavement and
replacing it with bituminous base course and
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bituminous surface course of proper thickness or
leaving the bituminous pavement in place and receiving
a remittance to the City in an amount equal to the
value of deduction shown in Paragraph 4, above. This
amount is to offset future maintenance costs necessary
because of the deficient pavement. Pavement deficient
in thickness in excess of one (1) inch will not be
accepted.

6. Method of Measurement. Final measurement of plant mix
bituminous surface course will be made to the nearest
one-tenth (1/10) square yard.

7. Basis of Payment. Payment for plant mix bituminous
surface course shall be paid on a square yard basis
and shall include all labor, material, and equipment
to construct plant mix bituminous surface course in
place. Tack coat will be considered incidental to
said construction unless specified separately in the
specifications.
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CHAPTER XIII. SEEDING AND SODDING

A. SEEDING

1. Scope of Work. The work shall consist of furnishing
all labor, equipment, and materials necessary for the
preparation, fertilization, seeding, and mulching of
the areas specified in the contract. All disturbed
areas shall be seeded and mulched except for sodded
areas, surfaced areas, and solid rock. Disturbed
areas outside of authorized construction limits shall
be seeded and mulched, or sodded at the contractor’s
expense.

2. Materials.

a. Topsoil shall consist of a fertile, friable soil
of loamy character, free of sub-soil, stumps,
stones, refuse, and other foreign material. It
shall contain a normal amount of natural humus
and be reasonably free of roots, hard dirt, heavy
or stiff clay, coarse sand, noxious weeds,
noxious weed seeds, sticks, brush, and other
litter. The topsoil shall be obtained from well-
drained, arable land and be of even texture so
that all the soil will pass a one-half (1/2) inch
screen. The topsoil shall not be infested with
nematodes or with any other noxious animal life
or toxic substances. Sandy loam of low
fertility, even though mixed with leaf mold,
manure, or other fertilizers, will not be
accepted.

b. Seed shall be of the following minimum
percentages for mixture, purity, and germination.

Mixture Purity Germination
K-31 Fescue 60% 97% 85%
Perennial Rye
Grass

40% 98% 85%

The seed shall be free from Johnson Grass,
Canadian Thistle, or field bind weed seed, and
shall not contain more than two (2%) percent of
other weed seeds. A certification of this
mixture shall be furnished to the Engineer prior
to seeding.
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c. Fertilizer shall be a mixture containing thirteen
(13) pounds each of soluble nitrogen, phosphoric
acid, and potash per one hundred pounds.

d. Agricultural lime material shall be used for soil
neutralization with not less than ninety (90)
percent passing the No. 4 sieve.

e. Mulch shall consist of the application of a
vegetative covering of one of the following
types. If a specific type of mulch is not
specified, Type I mulch shall be required.

(1) Type I Mulch shall be a cereal straw from
stalks of oats, rye, wheat, barley, or clean
fescue. The straw and fescue shall be clean
and bright, relatively free of noxious and
undesirable seed, and foreign material. It
shall be dry enough to spread evenly over
the entire area to be mulched. The mulch
shall be wetted at the time of application.

(2) Type III Mulch shall be a material
consisting of virgin wood cellulose fibers.
Virgin wood cellulose fibers shall be
produced by either the ground or cooked
fiber process and have the following
properties:

(a) Moisture content-percent by weight,
maximum-15

(b) Organic Matter-Wood fiber, percent by
weight, minimum-80

(c) PH 4.3-8.5

3. Construction Requirements.

a. For Type I Mulch, seedbed preparation shall be
accomplished by grading the disturbed areas and
adding at least four (4) inches of topsoil. The
surface on which the topsoil is to be placed
shall be free of all loose rock and foreign
material greater in any dimension than one-half
(1/2) the depth of the topsoil to be added. It
shall be raked or otherwise loosened just prior
to being covered with topsoil. Topsoil shall be
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placed and spread over the designated areas to a
depth sufficiently greater than shown on the
plans or specified so that after settling, the
completed work will conform with the thickness
and elevations shown on the plans. After
spreading, all large clods and foreign material
shall be removed by the contractor. Before final
raking, areas to be seeded shall be limed at the
rate of twenty (20) pounds per thousand (1,000)
square feet of area and fertilized with the
specified mixture by spreading evenly at the rate
of twelve (12) pounds per thousand (1,000) square
feet of area. Both operations shall be performed
by using a mechanical spreader of the rotary
type. The area shall then be raked to a smooth,
even surface and the soil loosened to a depth of
one (1) inch in preparation for the seed. No
seed or mulch shall be placed until the Engineer
accepts the grade and seedbed.

Seeding shall be accomplished by using a
mechanical spreader. The seed shall be evenly
distributed over the area at the rate of twelve
(12) pounds per one thousand (1,000) square feet.
Immediately after the seeding is completed, all
seeded areas shall be completely covered by a
layer of mulch, approximately one-quarter (1/4)
inch in depth. Mulch shall be applied as
described below for that type of mulch specified.

b. For Type III Mulch, seedbed preparation shall be
accomplished in the same manner as for Type I
mulch through topsoil placement and removal of
large clods and foreign material. The lime,
fertilizer, seed, and mulch will be mixed and
applied simultaneously with equipment approved by
the Engineer and the amounts previously
specified.

(1) Type I Mulch must be applied at a rate of
two and one half (2 ½) tons per acre.
Immediately after placement of the mulch,
the entire mulched area shall be thoroughly
saturated with water.

(2) Type III Mulch shall be green in color after
application, and shall have the property to
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be evenly dispersed and suspended when
agitated in water. Virgin wood cellulose
fiber mulch containing eighty (80) percent
or greater organic matter shall be
hydraulically applied at a rate of two
thousand (2,000) pounds per acre. The mulch
shall be mixed with water in a manner to
provide a homogeneous slurry. Equipment for
mixing and applying the slurry shall be
capable of applying a uniform mixture over
the entire area to be mulched. The slurry
mixture shall be agitated during application
to keep the ingredients thoroughly mixed.

The seeded area shall be maintained as necessary
to assure growth for a two-(2) week period after
application. Seeding shall not be placed from
June 1 to September 1 nor from November 1 to
March 15 unless otherwise authorized by the
Engineer. If a project is completed except for
seeding and this project completion occurs during
the period when seeding is not allowed, the
contractor will be required to complete all
seeding and have confirmed growth within thirty
(30) calendar days after the next seeding period
begins.

4. Method of Measurement. Measurement will be made to
the nearest one-tenth (1/10) acre of the area seeded.

5. Basis of Payment. Seeding will be paid for on a unit
price per acre on those contracts containing a seeding
bid item. This unit price is to include all costs
associated with the seeding, liming, fertilizing,
mulching, and maintenance of the seeded areas until
the job is accepted by the Engineer.

B. SODDING

1. Scope of Work. The work shall consist of preparing
the areas for sodding and placing approved live sod.
The entire area designated for sodding shall be
covered with sod except where the item Strip Sodding
is indicated in the contract.

XIII-4



 

2. Materials.

a. The sod shall be Kentucky Bluegrass at least
three (3) years old, densely rooted and thrifty,
unless otherwise specified in the contract. The
sod shall contain a growth of not more than
twenty-five (25%) percent of other grasses and
clovers, be free from all prohibited and noxious
weeds, and be reasonably free of all weeds. The
sod shall be cut in strips of uniform thickness
with a minimum depth of one and one-half (1 ½)
inches; each strip containing at least one-half
(1/2) square yard and not more than one (1)
square yard. Sod shall be cut into strips, not
less than twelve (12) inches in width nor more
than nine (9) feet in length. Sod for Strip
Sodding shall not be subject to the area
limitation but shall be not less than four (4)
inches in width and not less than twelve (12)
inches in length. At the time of sod lifting,
the top growth shall not exceed three (3) inches
in length. All sod shall conform to the laws of
Missouri and shall be obtained from sources
meeting the approval of the Department of
Agriculture, Division of Entomology.

b. Fertilizer shall be a mixture containing twelve
(12) pounds each of soluble nitrogen, phosphoric
acid, and potash per one hundred pounds.

3. Construction Requirements.

a. Sod shall not be placed during a drought nor
during the period from June 1 to September 1
unless authorized by the Engineer, and shall not
be placed on frozen ground. No dry or frozen sod
shall be used.

b. The sodbed shall have a uniform surface free from
rills, washes, and depressions and shall conform
to the finished grade and cross section as shown
on the plans. The area to be sodded shall be
fertilized with the specific mixture by spreading
evenly at the rate of twelve (12) pounds per one
thousand (1,000) square feet of area. Fertilizer
will not be required where strip sodding is
designated. The bed shall be in a firm but
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uncompacted condition with a relatively fine
texture at the time of sodding. No sod shall be
placed until the sodbed is approved by the
Engineer. Sod shall be moist and shall be placed
on a moist earth bed. Sod strips shall be laid
along contour lines, by hand, commencing at the
base of the area to be sodded and working upward.
The transverse joints of sod strips shall be
broken, and the sod carefully laid to produce
tight joints. The sod shall be firmed, watered,
and refirmed immediately after it is placed. The
firming shall be accomplished by use of a lawn
roller or tamper. On 3:1 slopes, or steeper, the
sod shall be pegged with wood pegs approximately
one half (1/2) inch X twelve (12) inches driven
into the ground, leaving about one half (1/2)
inch of the peg above the sod, and spaced not
more than two (2) feet apart. Pegging of sod
shall be done immediately after the sod has been
firmed. When sodding is completed, the sodded
areas shall be cleared of loose sod, excess soil,
or other foreign material, and a thin application
of topsoil shall be scattered over the sod as a
top dressing, and the areas thoroughly moistened.

c. In areas designated for Strip Sodding, the sod
strips shall be laid in a horizontal line with
tight transverse joints and a spacing of eighteen
(18) inches between strips. The area where the
sod strips are to be laid shall be trenched to a
depth sufficient to ensure complete embedment of
the sod. The sod shall be firmed, watered, and
refirmed immediately after it is placed. The
firming shall be accomplished by the use of
tampers or other approved methods. A thin
application of topsoil shall be scattered over
the sod as a top dressing, and the areas
thoroughly moistened.

d. The contractor shall keep all sodded areas
thoroughly moist for two (2) weeks after laying.
The sod shall be living at the time of final
acceptance of the area.

4. Method of Measurement. Measurement will be made to
the nearest square yard of approved sodded surface
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area, including the area between strips for strip
sodding.

5. Basis of Payment. The accepted quantities of sodding
will be paid for at the unit bid price for each of the
pay items included in the contract. No direct payment
will be made for fertilizing sodded areas.

C. SPECIAL CONDITIONS RELATED TO SEEDING

If a contractor working on a public contract is being
assessed Liquidated Damages as of June 1 or November 1, and
the project is completed except for seeding, the Liquidated
Damages will cease until the beginning of the next seeding
period. The Liquidated Damages will then be applied based
upon the time it takes to complete the project.
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CHAPTER XIV. TRAFFIC SIGNALS

A. SCOPE OF WORK

Traffic signal installations shall consist of the
furnishing of all labor, materials, and equipment necessary
to complete the traffic signal work as shown on the plans
and in accordance with these specifications.

B. EQUIPMENT AND MATERIALS

1. General. Equipment and materials shall be of new
stock unless the contract provides for the relocation
or the use of fixtures furnished by others. New
equipment and materials shall be the product of
reputable manufacturers of electrical equipment, and
shall meet the approval of the Engineer.

A list of equipment and materials to be installed will
be furnished each bidder in triplicate with the
proposal. The contractor shall complete the list by
writing in the name of the equipment manufacturer and
catalog number of each item listed which he proposes
to install. The list shall be submitted in duplicate
to the City for written approval before any equipment
or materials are installed. It is preferable that the
list be submitted and approved before the Notice to
Proceed is issued. If the list has not been submitted
and approved prior to the effective date of the Notice
to Proceed, no construction work of any nature will be
permitted on the signal project until the list has
been approved. Approval of the items on the list does
not relieve the contractor of the responsibility for
satisfactory performance of the installation.

If requested by the Engineer, the contractor shall
provide a manufacturer’s certification in triplicate,
showing typical test results representative of the
equipment and materials, and certifying that the
supplied equipment and materials conform to all the
requirements specified.
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2. Cable.

a. General.

Except as noted, all conductors shall be soft
drawn, Class B or C stranded copper wire. Solid
conductors may only be used for grounding to a
ground rod.

b. Copper Interconnect Cable.

Copper cable shall meet IMSA 40-6 specification
for 12 pair 19AWG.

c. Fiber Optic Interconnect Cable.

Fiber optic cable shall be in conformance with
the latest revision of the “City of Springfield
Fiber Optic Cable Specifications.”

d. Power Cable.

Power cable shall be 600 volt, single conductor
cable, THHN, 19 strands, size as specified on the
plans. All power cable shall be plainly marked
on the outside of the sheath with the
manufacturer’s name and identification of the
type of the cable. One black conductor shall be
used for the “hot” side of the circuit and one
white conductor shall be used for the “common”
side of the circuit. Additional conductors may
be needed as shown on the plans. Placing marking
tape on wire will not meet the color-coding
requirement of this section.

e. Signal Cable.

Signal cable shall meet the requirements per the
latest revision of I.M.S.A 20-1. The number and
size of conductors shall be as specified on the
plans.
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f. Induction Loop Cable.

Induction loop cable shall be No. 14 AWG, THHN,
stranded, of a continuous length from the spliced
connection to the pair of shielded conductors in
the lead-in cable. No splices will be permitted
in the length of loop wire beyond the lead-in
cable splice. The wire shall be placed into the
slot as specified in Section C-6-b.

g. Induction Loop Shielded Lead-in Cable.

Induction loop shielded lead-in cable shall be in
conformance with IMSA 50-2 16AWG.

h. Video Detection Cable.

Video detection cable shall be as specified by
the manufacturer of the detection equipment being
installed.

i. Luminaire Cable.

Luminaire cable shall be #8 THHN, 19-strand cable
installed from the lighting controller to the
base of the combination mast arm pole. Within
the pole, from the base to the luninaire head,
the cable installed shall be #10 THHN, 19-strand.
One black, one white, and one green conductor
shall be installed. The green conductor shall be
used for equipment ground.

3. Conduit.

a. Rigid Steel Conduit, Zinc Coated.

This material shall conform to the requirements
of ANSI C80.1, except the conduit shall be
galvanized on both the inside and outside
surfaces by the hot-dip process. The weight
(mass) of zinc coating shall be not less than 0.5
ounce per square foot (0.15 kg/m2) of actual
coated surface determined in accordance with
AASHTO T 65. The zinc coating shall meet the
requirements for ductility regardless of the time
of manufacture of the conduit. The interior or
exterior surfaces or both may be given a coating
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of suitable material to facilitate installation
of wires and cables and to permit the conduit to
be readily distinguished from pipe used for other
than electrical purposes.

b. Fittings for Rigid Steel Conduit.

Fittings shall conform to the requirements of
ANSI C80.4.

c. Inspection of Rigid Steel Conduit and Fittings.

Conduit and fittings will be inspected for
compliance with the specifications, and any
desired samples will be taken at either the
project location or warehouse, at the option of
the Engineer. Test specimens for determination
of weight (mass) of coating will be not less than
2 inches (50mm) long, cut not less than 6 inches
(150mm) from the end of the length of conduit
selected for testing. If the prescribed two
additional samples for retests are taken, and
either does not comply, the lot represented will
be rejected.

d. Polyvinyl Chloride (PVC) Conduit.

PVC conduit, bends, couplings, and fittings shall
be schedule 40 rigid polyvinyl chloride
conforming to the requirements of Underwriters
Laboratories Standard UL651. The conduit may be
continuous or in sections and shall be gray in
color. Each length of conduit, nipple, and elbow
shall be marked with the manufacturer’s name or
trademark, and Underwriters Laboratories label.

e. High Density Polyethylene (HDPE) Conduit.

HDPE conduit shall be schedule 40 High Density
Polyethylene, orange in color, conforming to the
requirements of ASTM D 3035 SDR11. Each length
of conduit shall be marked with the
manufacturer’s name or trademark, and
Underwriters Laboratories label.
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f. Inspection of PVC and HDPE Conduit.

The material will be inspected for compliance
with the specification, and desired samples will
be taken at either the project location or
warehouse, at the option of the Engineer.

g. Certification.

If requested by the Engineer, the contractor
shall furnish a manufacturer’s certification, in
triplicate, certifying that the material supplied
conforms to all the requirements specified and
the contractor shall also furnish typical rest
results representative of the material.

h. Dimensions.

The dimensions of all conduit shall be in
accordance with the plans.

4. Pull Boxes.

a. General.

Unless otherwise specified, all pull boxes shall
be preformed composite as manufactured by Quazite
Corporation or approved equal. Enclosures and
covers shall be concrete gray color and rated for
no less than 5,000 lbs. over a 10” X 10” area.
Material compressive strength shall be no less
than 11,000 psi. Pull box covers shall be
embossed “TRAFFIC SIGNALS” or “TRAFFIC SIGNAL
FIBER OPTICS” as indicated on the plans. See
Standard Drawing XIV-2: Preformed Pull Boxes.

b. Type I Pull Boxes.

Type I pull boxes shall consist of Quazite
PG1730BA28 Box, and PG1730CA00 locking cover, or
approved equals. PG1730EA08 extensions may be
used as needed.

c. Type II Pull Boxes.

Type II pull boxes shall consist of Quazite
PG2436BA30 Box, and PG2436CA00 locking cover, or
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approved equals. PG2436EA08 extensions may be
used as needed.

d. Type III Pull Boxes.

Type III pull boxes shall consist of Quazite
PG3048BA36 Box, and PG3048CC00 two-piece
interlocking cover, or approved equals.
PG3048EA08 extensions may be used as needed.

e. Cast-in-Place.

If specified on the plans, cast-in-place pull
boxes shall be constructed of Class B concrete.
Frames and covers shall be cast iron, primed and
painted with two coats of aluminum paint. See
Standard Drawing XIV-3: Cast-in-Place Pull
Boxes.

5. Traffic Signal Posts and Mast Arms.

a. Aluminum Traffic Signal Pedestals.

The pedestal shaft shall be fabricated of tubing
with a wall thickness of not less than 0.125
inches. The shaft shall be equipped with a
threaded square case aluminum base with a
handhole. The size of the handhole shall be at
least 4” by 6” and equipped with a cover which
can be securely fastened to the shaft with the
use of simple tools. The square base shall have
a four-bolt template with a 12-3/4” bolt circle.
The length of the pedestal, from the bottom of
the base to the top of the shaft, shall be as
prescribed on the plans. The top of the shaft
shall have an outer diameter of 4½ inches and
shall be designed to receive a pole top-mounting
bracket of a traffic signal or a pedestal mounted
traffic signal controller. See Standard Drawing
XIV-4: Aluminum Pedestals.

b. Type A Aluminum Traffic Signal Mast Arms and Mast
Arm Supports.

The mast arms shall be designed to support
traffic signals as shown on the plans with 80 MPH
Isotach wind speed and wind gusts up to 100 MPH
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without failure. The tubing used to fabricate
the mast arms shall have a wall thickness of not
less than 0.125 inches. The length of the mast
arms shall be as specified on the plans. At a
point beginning 4 feet from the shaft, the mast
arm shall have a minimum clearance of 15 feet 0
inches over the surface of the street.

The shaft shall be fabricated of tubing with a
minimum wall thickness of 0.25 inches. Shaft
shall be 18 feet 0 inches in height (including
the height of the base), unless otherwise
specified. The shaft shall be designed to
support the mast arm in such a way that the end
of the mast arm, when equipped with a traffic
signal, shall be 20 feet above the grade line
established at the base of the support. The
shaft shall have a satin brush or other approved
equal finish. The shaft to be drilled in the
field for mast arm clamps. The mast arm to be
positioned at any angle on the shaft.

The mast arms and supports shall be equipped with
all necessary hardware, transformer bases, shims,
and anchor bolts to provide for a complete
installation without additional parts.

A transformer base shall be required on shafts
with mast arms up to and including 25 feet. The
transformer base shall be a permanent mold
casting with a handhole and cover of at least 8
inches by 10 inches. The transformer base shall
be attached to the shaft by a bolt arrangement so
that if either the shaft or the base is damaged,
one may be removed from the other by the use of
wrenches in the field. The bolt circle on the
T-Base shall be 15” at the bottom.

On shafts with mast arms longer than 25’, a
4” X 8” hand-covered handhole shall be provided
in the base area of the pole and the shaft shall
be equipped with a shoe base. Bolt circle for
the shoe base shall be 15 inches.

The anchor bolts shall be as specified by the
manufacturer.
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All hardware shall be made of anodized aluminum,
hot dipped galvanized steel, or stainless steel
and so designed for this purpose.

See Standard Drawing XIV-5: Type A Mast Arms.

c. Type S Galvanized Steel Traffic Signal Singular
Tubular Mast Arms and Mast Arm Supports.

Each mast arm support shall be a continuous one-
piece tapered round shaft, steel post equipped
with a shoe base. The shafts shall be
manufactured from one length of steel sheet with
one continuous arc welded vertical seam.

The mast arms shall be designed to support
traffic signals as shown on the plans with 80 MPH
Isotach wind speed and wind gusts up to 100 MPH
without failure. The length of the mast arms
shall be as specified on the plans.
Galvanization of mast arms shall be in accordance
with the latest revision of ASTM A-123.

The shaft shall be designed to support the mast
arm in such a way that when the end of a mast arm
is equipped with a traffic signal and/or sign it
shall provide the clearance as shown in
Drawing TS-P3. Galvanization of the shaft shall
be in accordance with the latest revision of ASTM
A-123. The shaft shall be equipped with a
minimum 4” by 6” handhole and cover. Securing of
the cover to the shaft shall be done with the use
of common tools.

The mast arms and supports shall be equipped with
all necessary hardware, shims, anchor bolts, and
nut covers to provide for a complete installation
without additional parts.

The anchor bolts shall be made of hot rolled
steel rods hot dip galvanized for a minimum of 8
inches on the threaded end. Diameter and length
of anchor bolts shall be as required by the
manufacturer. The bolt circle shall be as
specified by the manufacturer.
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All hardware shall be of hot dipped galvanized
steel and so designed for this purpose.

See Standard Drawing XIV-6: Type S Mast Arms.

6. Power Supply Assembly.

a. General.

The power supply assembly shall consist of all
equipment mounted on a service pole or pedestal
as shown on the plans. The conduit attached to
the pole or pedestal and all necessary attachment
hardware shall be included in the unit cost of
the power supply.

Meter boxes shall be NEMA 4, Underwriters
Laboratories approved, and meet the requirements
of the City of Springfield Building Development
Services and City Utilities of Springfield.

Disconnect boxes and lighting controller boxes
shall be aluminum or stainless steel, NEMA 4,
dust-tight, watertight, and meet the requirements
of the City of Springfield Building Development
Services and City Utilities of Springfield. All
hinges, catches, and other hardware shall be
stainless steel. Enclosures shall have
provisions for padlocking the covers closed. See
Standard Drawing XIV-7: Power Supply Wiring.

b. Type I Power Supply.

The Type I power supply assembly shall consist of
the meter back, service disconnect box, lighting
controller (if specified on the plans) circuit
breakers as specified on the plans, rigid steel
conduit, weatherhead and all necessary hardware,
accessories, and appurtenances to be mounted on a
30’ Class 4 or 5 service pole. It shall also
include the pole, ground rods, guy wires, and
anchors as required by the plans except those
items furnished by the utility company. See
Standard Drawing XIV-8: Type I Power Supply.
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c. Type II Power Supply.

The Type II power supply assembly shall consist
of the meter back, service disconnect box,
lighting controller (if specified on the plans),
circuit breakers as specified on the plans, rigid
steel conduit, and all necessary hardware,
accessories, appurtenances to be mounted on a W6
X 9 or W6 X 15 galvanized steel post with a
concrete footing. See Standard Drawing XIV-9:
Type II Power Supply.

d. Lighting Controller.

The lighting controller shall consist of a
locking NEMA 4, dust-tight, watertight, 14 Ga
aluminum or stainless steel enclosure mounted on
the Type I service pole or Type II steel pedestal
as shown on the plans. Included in the lighting
controller shall be a main breaker, control
breaker, auto-manual switch, contactor,
photoelectric switch and socket, neutral terminal
strip, lighting terminal strip, and all necessary
hardware, accessories, and appurtenances. See
Standard Drawing XIV-10: Lighting Controller.

7. Pedestrian Detector Pushbuttons.

a. General.

Pedestrian detector pushbuttons shall be of
direct push contact design. The contacts shall
be insulated from the case and operating button
with terminals for making connections. The
entire assembly shall be weather tight, secure
against electrical shock and of such construction
as to withstand continuous hard use. The
contacts shall be normally open and no current
flowing except at the moment of actuation. The
operating voltage shall not exceed 24 volts.

b. Type I Pushbuttons.

Type I pushbuttons shall be Bumble Bee D-002-100
or approved equal.
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c. Type II Pushbuttons.

Type II pushbuttons shall be Rees 412 or approved
equal.

8. Traffic Signal Heads.

a. General.

Each traffic signal face shall consist of a
number of identical signal sections rigidly
fastened together in such a manner as to present
a continuous pleasing appearance.

The design of the signal shall be such that, with
the aid of simple tools and the addition of
certain standard parts, it shall be possible to
make an assembly consisting of one, two, three,
four, or more signal sections.

b. Housing.

The housing of each section shall be a one-piece
polycarbonate resin material with sides, top, and
bottom integrally molded. Two sets of internal
bosses shall be provided in each section for
horizontal mounting of a terminal block. The top
and bottom exterior of the housing shall be flat
to assure perfect alignment of assembled
sections. The top and bottom of the housing
shall have an opening two inches in diameter to
permit entrance of 1 ½ inch pipe brackets.
Individual signal sections shall be fastened
together either with machine screws between each
section or by the three-bolt and two-washer
method. Complete signal faces shall provided
positive locked positioning when used with
serrated brackets, mast arm, or span wire
fittings. Mounting and servicing of signal head
assemblies on signal supports shall be
accomplished using ordinary tools.

c. Housing Door.

The housing door of each signal section shall be
a one-piece polycarbonate resin material. The
door shall be attached to the housing by means of
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two stainless steel hinge pins. Two stainless
steel wing screws are installed on the side of
the door to provide for opening and closing the
signal door without the use of any special tools.

d. Optical System.

Optical system shall consist of a lens Red,
Amber, or Green with a nominal 12-inch diameter
opening for the lens as specified on the plans.
The optical system shall be so designed as to
prevent any objectionable reflection of sunrays
even at times of the day when the sun may shine
directly into the lens. When the door of the
optical unit is closed, all joints in the
assembly between the interior and exterior of the
reflector shall be closed against suitable
gaskets in order that the units may be double
dust-tight. Between the door and the lens, there
shall be a gasket securely fastened around the
outer surface of the lens, said gasket to be
engaged by the rim of the reflector holder when
the door is closed to render the union between
the reflector holder and the door assembly dust-
tight.

Lenses shall be of the concave-convex type with
the convex side smooth and the concave side
fluted for the purpose of properly directing the
light rays. The lenses shall be of clear
polycarbonate resin material free from bubbles
and flaws and annealed to relieve internal
stresses. The analysis of the lens color should
be within the limits recommended by the Institute
of Transportation Engineers and the American
Standards Association for traffic signal lenses.
Red lenses shall be located in the top section,
amber below it, and green lenses in the bottom
position of the signal unit.

The fluted surface and the shape of the lens
together with other features of the optical unit
shall cause a major portion of the light rays to
provide a concentrated beam for long-range
indication and cause the balance of the light
rays to be spread at a wide angle for close-up
indication. The major light beam shall be
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directly slightly downward to avoid wasting light
that would otherwise pass over the heads of
observers.

The reflector holder shall be of non-ferrous or
rustproof metal and designed to separately
support the reflector and socket in proper
relation to the lens. The reflector holder shall
be hinged to the left-hand side of the signal
body when viewed from the front. On the right-
hand side, the reflector holder shall be held in
place by a spring catch or other quickly
releasable means.

Both the hinge device and the spring catch or
equivalent shall be of a flexible nature which
will permit the reflector holder to be pushed
inward for at least one-sixteenth of an inch and
to align itself correctly with the lens when the
door of the optical unit is closed and pressed
against the rim of the reflector holder. By such
means, the joint between the reflector holder and
the lens shall be rendered dust-tight. It shall
not be necessary to remove any screws or nuts in
order to swing the reflector holder out of the
body section to obtain access to the light
socket.

The lamp socket shall be made of molded Bakelite
and the screw shall be so arranged that it will
be impossible for the lamp to loosen due to
vibration. The lamp socket shall be of the fixed
focus type, and it shall be possible without the
use of tools to rotate the lamp socket about its
axis in order to position the opening of the lamp
filament. A lamp socket support shall be
provided which can be assembled or removed
without the use of tools.

e. Visors.

Each signal door shall be equipped with a black
tunnel type polycarbonate resin visor designed to
shield each lens.
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f. Material.

All material used in construction of major signal
components shall be of polycarbonate resin. The
materials shall be such that it will withstand 70
foot-pounds of impact without fracture or
permanent deformation.

g. Color.

The signal, visors, and doors shall be black.
The color shall be completely impregnated in the
resin material. Scratches shall not expose
uncolored material.

h. Wire Entrance Fitting and Span Wire Clamp.

The wire entrance fitting shall be made of
malleable iron or other approved material
equipped with a standard 1½ inch pipe fitting for
attachment to the signal head. It shall be
provided with weatherproof assembly results.
Positive locking means shall be provided so that
the signal cannot loosen from the fitting. The
fitting shall be provided with an insulating
bushing at the point where wires enter. The
fitting shall be provided with self-locking
features to prevent the signal head from turning
out of directional adjustment in a strong wind.
It shall be painted in color to match that of the
signal.

i. Terminal Block.

Each signal face shall be furnished with a six
position terminal block for termination of field
wiring. All terminal blocks shall be rigidly
secured to the section housing.

j. Backplates.

Backplates shall be provided for attachment to
all signal faces. Backplates shall be
constructed of 0.125-inch thermoplastic and shall
be rigidly fastened to the signal face in such a
manner that the backplate extends outward a
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minimum of 5 inches from all parts of the signal
face assembly.

9. Pedestrian Signal Heads.

a. General.

The pedestrian signal head shall consist of one
section. The section shall contain the hand/man
symbols covered by an “egg crate” or “Z crate”
hood. The heads, doors, and hoods shall be
black.

The housing of the signal unit shall consist of
one molded section of polycarbonate resin
material having integral serrations so when
assembled with the proper brackets they may be
adjusted in increments and locked securely to
prevent moving. Once installed, the signal head
assembly shall be waterproofed. Mounting and
servicing of signal head assemblies on signal
supports shall be accomplished using common
tools.

The doors shall be made of polycarbonate resin.
Each door shall be of the hinged type and shall
be held closed by a wing nut or other approved
means. When the door of the optical unit is
closed, all joints in the assembly between the
interior and exterior of the reflector shall be
closed against suitable gaskets in order that the
units may be dust-tight. Between the door and
the lens, there shall be a gasket securely
fastened around the outer surface of the lens,
said gasket to be engaged by the rim of the
reflector holder when the door is closed to
render the union between the reflector holder and
the door assembly dust-tight. The reflector
shall be rectangular in shape and convex in cross
section and shall be designed to give even
illumination over the surface of the lens.

The socket shall be arranged with a lamp grip so
it will be impossible for the lamp to be loosened
by vibration.
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b. Signal Head Mounting Hardware.

All hardware shall be 1 ½-inch unfinished
aluminum unless otherwise specified. Cable type
Astro bracket or approved equal shall be used to
mount signal heads to mast arms. See Standard
Drawing XIV-11: Signal Heads.

10. Traffic Signal Lamps. With the exception of lamps
furnished for Optically Limited Signal Heads, all
traffic signal lamps shall have standard, medium brass
screw base and a clear glass envelope. The light
center length (LCL), or the dimension, in inches, from
the center of the filament to the tip of the base,
shall be in conformance with the following design
requirements:

67 Watt Series (for pedestrian signal heads)
Light center length 2 7/16 inches
Rated life hours 8,000 hours
Minimum initial lumens 595 lumens
Rated voltage 130 volts

116 Watt Series (for vehicle signal heads
Light center length 2 7/16 inches
Rated life hours 8,000 hours
Minimum initial lumens 1,260 lumens
Rated voltage 130 volts

The glass envelope of the 67 watt and 116 watt lamps
shall be etched to show the manufacturer’s insignia or
trademark, the voltage rating, the rated wattage, and
the rated life hours. The contractor shall be
required to replace bulbs that burn out before the end
of the ten-day test period.

11. Controller Cabinet. Controller cabinet assemblies
shall be either Model 332 or Model 336S as specified
on the plans, and shall be in conformance with the
latest revision of the “City of Springfield Traffic
Signal Cabinet Specifications.”

12. Traffic Signal Controller. Traffic signal controllers
shall be Model 170E and shall be in conformance with
the latest revision of the “City of Springfield Signal
Controller Specifications.”
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13. Detectors. Detector units shall be Model 222 or
Model 224 and shall be in conformance with the latest
revision of the “City of Springfield Traffic Signal
Detector Specifications.”

14. Automatic Time Switch. Time clocks supplied
separately or with other control equipment shall
incorporate the following:

(1) Be of all solid-state components except for the
relay outputs.

(2) Timing is digital and synchronized to the AC
line.

(3) All programming shall be accomplished using
keyboard entry and verified with LED display of
program elements. A minimum of 64 program steps
shall be provided, each of which can store a
time, an ON or OFF Event, and a Day, Weekday,
Everyday, Weekend command. Each step in the
program can be reviewed on the LED display
without disturbing the program or the operation
of the output.

(4) Time of day and date shall be easily entered with
the time switch keeping track of the passing of
time to automatically compensate for Daylight
Savings Time changes.

(5) Time of day can be set to the second for
coordination with other time switches in a
system.

(6) At the time of programming, up to 20 time periods
(from one day to years in length) may be
established during which the output will be
disabled to skip operation for routine or special
needs, i.e., vacation time or holidays.

(7) Program transfer from one time switch to another
time switch of same manufacture and model shall
be by means of a cable connected between modular
telephone jacks and using a simple command.

(8) A single SPDT relay output shall be provided.
The relay shall be rated at a 10a 115 vac
resistive load. The output shall be brought out
through a circular plastic connector with a 4’
external cable provided.

(9) During loss of power, time and programming shall
be maintained for 48 hours with a 0.005% accuracy
without the use of batteries.
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(10) Operating ranges: 95-135 vac, 60 hz line voltage
within a –30 to +74 degrees C temperature range.

15. Concrete. Concrete for bases shall be air-entrained
Class B concrete. Concrete for sidewalks and sidewalk
ramps shall be Class A concrete.

C. TEMPORARY TRAFFIC SIGNALS

Existing traffic signal installations shall be kept in
effective operation, if required, except for shutdown to
allow for alterations or final removal. The contractor
shall notify the Traffic Engineer and Police Department 24
hours prior to any operational shutdown of a traffic signal
installation. If temporary traffic signals are required by
the plans, existing signals shall not be taken out of
operation until the temporary signals are ready for
operation. If the contractor is responsible for
installation of temporary signals, the contractor shall
also be responsible for removing temporary signal equipment
after the new installation is in operation. Contractor-
furnished equipment shall remain the property of the
contractor unless otherwise directed in the Special
Provisions. City-owned equipment will remain the property
of the City and shall be disposed of as directed by the
Engineer.

D. CONSTRUCTION AND INSTALLATION

1. Pull Boxes.

a. Preformed Pull Boxes.

Conduit shall be installed at a minimum depth of
18” and at least 8” from the bottom of the pull
box. Additional extensions may be used if
needed. Holes for conduit shall be sized so as
to prevent the entry of water, silt, mud, gravel,
sand, or other foreign material. Conduit shall
extend 2”, ± ½”, into the pull box. A 12” pad, 9”
deep shall be installed on all four sixes of the
pull box. An 18” deep stone drain consisting of
½” to ¾” clean limestone shall be constructed
under each pull box. Four galvanized steel or
brass 3/8” X 5” cable hooks shall be installed in
each pull box. Top of box elevation shall be as
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instructed by the Engineer. See Standard Drawing
XIV-2: Preformed Pull Boxes.

b. Cast-in-Place.

Cast-in-place pull boxes shall be constructed of
Class B concrete in a neat and workmanlike
manner. All inside surfaces shall be formed with
suitable rigid material to prevent deflection of
the form. Forms are required for outside
surfaces in irregular excavations. Conduits
shall extend 2”, ± ½”, into the form. Frames and
covers shall be cast iron, primed and painted
with two coats of aluminum paint. Minimum wall
thickness shall be 6”. An 18” deep stone drain
consisting of ½” to ¾” clean limestone shall be
constructed under each pull box. Four galvanized
steel or brass 3/8” X 5” cable hooks shall be
installed in each pull top. Top of box elevation
shall be as instructed by the Engineer. See
Standard Drawing XIV-3: Cast-in-Place Pull
Boxes.

2. Concrete Bases for Posts and Controllers. Concrete
bases for posts and controllers shall conform to the
dimensions shown on the plans. Excavations for these
bases shall be made in a neat and workmanlike manner.
Bases shall be set flush with the sidewalk or top of
curb elevation using one of the following manners:
(1) The base is formed to match the sidewalk grade and
the sidewalk repaired around the base, or (2) the base
is poured to a grade 4 inches below the sidewalk grade
and a new sidewalk section is poured over the base to
bring it up to grade. Forming of the base would not
be required for method (2) When the base is installed
in an earth shoulder away from the sidewalk or edge of
pavement on unimproved streets, the top of the base
shall be formed 8 inches above the edge of roadway
elevation. The material for the forms shall be of
sufficient thickness to prevent warping or other
deflections from the specified pattern. The forms
shall be set level and means shall be provided for
holding them rigidly in place while the concrete is
being deposited. Whenever the excavation is
irregular, forms shall be used to provide the proper
dimensions of the foundations a minimum of 12 inches
below grade. A ¾” copper clad ground rod shall be
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placed beside each controller base, with a ¾” PVC
conduit provided in the base concrete to accommodate
the grounding cable. If an obstruction is met which
prevents the ground rod being driven to the minimum
depth, an alternate method shall be to drive two
10 foot X ¾” copper clad ground rods into the ground
at acute angles. Anchor rods for the signal posts or
the controller pedestals shall be set in place by
means of a template constructed to space the anchor
rods in accordance with the pattern as shown on the
plans. The center of the template and the center of
the concrete base shall coincide. All conduit shall
exit the base as near as possible to the center of the
base. Concrete for bases shall be air-entrapped
Class B concrete. The top of the base shall be
finished level, and the top edges shall be rounded
with an edger having a radius of ½ inch. The exposed
surface of the base shall have a rubbed surface
finish. See Standard Drawings XIV-12: Type A Signal
Base, XIV-13: Type D signal Base, and XIV-14:
Controller Bases.

3. Conduit System.

a. Installation.

Conduit shall be placed as shown on the plans.
Unless otherwise specified, Schedule 40 PVC or
Heavy Duty Polyethylene conduit shall be used in
underground applications. HDPE conduit shall be
used as interconnect conduit. Conduits exposed
to direct sunlight, such as conduit on power
supplies, shall be Galvanized Rigid Steel
conduit.

Conduit shall be placed a minimum of 18” below
finished grade. HDPE conduit shall be continuous
from pull box to pull box, no splices will be
allowed. PVC conduit shall be joined by cleaning
both the pipe and the coupling with solvent, then
applying glue to both cleaned surfaces and
immediately connecting. Change in direction of
rigid steel conduit shall be accomplished by
bending the conduit uniformly without kinks or
deflections in the diameter of the conduit. A
green jacketed #14 stranded copper trace wire
shall be installed in all interconnect conduit.
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The trace wire shall not extend into the
controller cabinet nor be grounded at any point.

Change in direction of rigid steel conduit shall
be accomplished by bending the conduit uniformly
to a radius which will fit the location (minimum
radius 6 times the internal diameter of the
conduit), or by the use of standard bends or
elbows. Sharp kinks in the conduit or the
substitution of non-metallic materials for rigid
steel conduit will not be permitted. Nipples
shall be used to eliminate cutting and threading
where short lengths of conduit are required.
Where it is necessary to cut and thread steel
conduit, no exposed threads will be permitted.
All conduit and fittings shall be free from burrs
and rough places, and all conduit runs shall be
cleaned and swabbed before cables are installed.
Standard manufactured elbows, nipples, tees,
reducers, bends, couplings, unions, etc., of the
same materials and treatment as the straight
conduit line. All fittings shall be tightly
connected to the conduit. All conduit ends shall
be provided with a grounding bushing to protect
the cable from abrasion. Power supply conduits
shall be electrically bonded by means of heavy
bonding connector to the ground rod, threaded
grounding bushings to the conduit, and a
sufficient length of #6 solid copper bonding
conductor to assure a positive, low resistance
electrical circuit.

b. Trenching and Backfilling.

Trench shall be a minimum of 20” deep, 28”
maximum, except as shown on the plans, and shall
be free of rocks and debris. All conduit, except
interconnect conduit, shall be covered with 6” of
white sand. A red marking tape imprinted with
“CAUTION – BURIED CABLE BELOW” shall be installed
next. Trench shall then be filled in 6” lifts
with each layer firmly compacted. Interconnect
conduit shall be covered with 6” of white sand.
A City-supplied orange marking tape imprinted
with “FIBER OPTIC CABLE BURIED BELOW” shall be
installed next. Trench shall then be filled in
6” lifts with each layer firmly compacted. The
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fill material shall be free of large rocks,
broken concrete, and other debris. Conduit runs
shall be as straight as possible between points
of termination. Where adjustments in the conduit
run are necessary, the maximum bend at any one
point shall be 30 degrees while the total
accumulated bend between outlets in both the
vertical and horizontal directions shall not
exceed 180 degrees. No conduit shall be placed
prior to inspection of the trench by the
Engineer. All trenches shall be backfilled as
soon as possible after installation of conduit.
Whenever excavation is made across parkways,
driveways, or sodded areas, the sod, topsoil,
crushed stone, and gravel shall be replaced or
restored as nearly as possible in its original
position, and the whole area involved shall be
left in a neat and presentable condition.
Sodding and seeding shall meet the requirements
of Chapter XIII, “Seeding and Sodding.”
Trenching or excavation in sidewalk areas will
require replacement of complete sidewalk slab
sections. Concrete pavements and base courses
and bituminous surfaces cut during trenching
shall be repaired with new materials as required
by the City’s specifications. See Standard
Drawing XIV-15: Trench and Conduit Detail.

c. Bored Conduit.

Conduit indicated to be bored shall be installed
by methods approved by the Engineer. Pushing or
jacking is not acceptable. Minimum depth for
bored conduit is 24” below lowest pavement level,
including boring under driveways. Bored conduit
shall extend at least two feet beyond the surface
under which conduit is indicated to be bored in
the plans. All work and incidental included in
the boring and placement of conduit in bored
holes shall be considered completely covered by
the respective bid items for conduit. Boring
conduit in locations other than those shown on
the plans will be paid for under the conduit bid
items specified as Trench.
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4. Signal Appurtenances.

a. Signal Faces.

During the course of construction and until the
signals are placed in operation, signal faces
shall be covered with burlap or material approved
by the Engineer and secured with wire. When
ready for operation, they shall be securely
fastened in position facing toward approaching
traffic. Signal faces shall be aimed laterally
at the approximate center of the lane or lanes
they control. They should be aimed at a point
back of the stop line which will ensure
continuous visibility by approaching motorists
for the following minimum distances from the stop
line:

Approach Speed/MPH Distance/Feet
20 175
25 215
30 270
35 325
40 490
45 460

Signal heads mounted on mast arms shall be plumb
with the lowest point in each signal head
assembly visually level with the other head
assemblies. The lowest point of the signal head
assemblies above the roadway shall be 16 feet.
See Standard Drawings XIV-5: Type A Mast Arms
and XIV-6: Type S Mast Arms.

b. Controller Cabinets.

All conduit openings in the controller cabinet
shall be sealed with an approved expanding foam
insulation after signal cables are installed in
the cabinet and wired by City technicians. The
cabinet shall be placed with the orientation as
shown on the plans.

c. Post Erection.

All posts shall be erected vertically, unless
otherwise specified. The bases shall be securely
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bolted to the cast-in-place concrete foundations.
Leveling shall be accomplished by the use of
shims of material approved by the Engineer. If
approved by the Engineer, leveling nuts may be
used in the following manner: One nut shall be
turned on each anchor rod and the post placed in
position on those nuts. The top nuts shall then
be turned into place loosely and the pole
adjusted to the vertical position by adjusting
both the upper and lower nuts. All signal posts
shall be grounded by a No. 6 AWG bare solid
copper wire from the ground lug inside the post
to a ground rod.

After leveling the posts, mortar shall be
troweled between the post base and the
foundation. Exposed edges of mortar shall be
neatly finished to present a pleasing appearance.
Mortar shall be of the expansive type. Any
unauthorized drilled holes in the posts must be
filled in a manner approved by the Engineer.

d. Painting.

If the painted surface of any equipment is
damaged in shipping or installation, such
equipment shall be retouched or repainted in a
manner satisfactory to the Engineer.

5. Cable Installation and Wiring.

a. General.

Cables shall be pulled through conduit by hand or
by means of a cable-pulling machine designated to
provide a firm hold upon the exterior covering of
the cable or cables, with a minimum of dragging
on the ground or pavement. Only lubricants
specifically designed for this purpose may be
used to facilitate the pulling of cable. Six
feet (6’) of slack for each cable shall be coiled
in each cabinet. Four feet (4’) of slack for
each cable shall be coiled in each pull box. A
pull wire shall be left in each conduit run for
future use.
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b. Signal Cable.

All cable runs shall be continuous from the
connections made in the handhole compartment of
the signal base to the terminal compartment in
the controller cabinet. Conductor groupings and
splicing may be made in the controller cabinet.
These splices shall be insulated. All conductor
cable combinations to the signal heads shall be
as shown on the plans. No substitutions will be
permitted. The termination of each cable in the
signal bases shall be as follows:

5-CONDUCTOR TO PEDESTRIAN SIGNAL HEADS

Black (spare)
White Ground
Red Don’t Walk
Green Walk
Orange (spare)

7-CONDUCTOR TO VEHICLE SIGNAL HEADS*

Black Green Arrow
White Ground
Red Red Ball
Green Green Ball
Orange Amber Ball
Blue Amber Arrow
White Black Trace (spare)

16-CONDUCTOR TO THE BASE OF THE POLE*

Black Phase 2 Walk
White Signal Ground
Red Thru Red
Green Thru Green
Orange Thru Amber
Blue Phase 2 Don’t Walk
White Black Trace Pedestrian Ground
Red Black Trace Left Turn Red
Green Black Trace Left Turn Green
Orange Black Trace Left Turn Amber
Blue Black Trace Phase 6 Don’t Walk
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Black White Trace Phase 6 Walk
Red White Trace Phase 4 Don’t Walk
Green White Trace Phase 4 Walk
Blue White Trace Phase 8 Walk
Orange White Trace Phase 8 Don’t Walk

* Conductors corresponding to phases or
indications not present shall be considered
spare.

Phasing shall be as specified in Standard Drawing
XIV-16: Signal Phasing Layout or as otherwise
specified on the plans.

c. Power Cable.

Service cable runs shall be continuous from the
breaker switch located on the power supply
assembly to the terminal compartment in the
controller cabinet. The size and number of
conductors shall be as shown on the plans.

d. Pushbutton Detector Cable.

Each pushbutton detector shall be connected to
the controller by a separate No. 14 AWG two-
conductor cable (IMSA 20).

e. Detector Lead-In Cable.

Detector loops shall be connected to the
controller by a No. 16 AWG two-conductor
shielded cable. These cables shall be continuous
from the terminal compartment in the controller
cabinet to a splice made with the detector leads
in the first pull box or junction box provided
adjacent to the detector. The splice shall be
made using 3M DBY splice kits or approved equal.

f. Luminaire Cable.

1c#10 cable shall be installed from the base of
the pole to the luminaire with fused disconnect
splices with 3c#8 cable at the base of the pole.
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g. Identification.

Stamped non-conductive wrap around or sleeve type
identification labels shall be securely attached
to all conductor cables where they enter and
emerge from conduits. The information stamped on
the labels shall identify the conductor cable.

h. Fiber Optic Interconnect Cable.

The cable shall be installed in continuous runs
between traffic signal controller cabinets or
splice cabinets. No splices outside of the
cabinets will be allowed. An additional 60’ of
cable shall be pulled into each cabinet for
splicing.

Each end of the interconnect cable shall be
sealed with a manufacturer-approved end cap or
pulling grip for use during installation. Caps
or grips may be removed only after complete
installation of cable and for cable acceptance
testing. End caps shall be installed to remain
in place where fibers are not to be terminated.

The minimum bend radius and maximum pulling force
of the interconnect cable shall not be exceeded
during installation. The pulling of cable shall
be hand-assisted at each pull box and cabinet.
The cable shall not be kinked, crushed, or forced
around a sharp corner. Pulling equipment may be
used; however, all pulling equipment and hardware
must maintain the cable’s minimum bend radius.
Such equipment that may contact the cable
includes sheaves, capstans, bending shoes, and
quadrant blocks designed for use with fiber
optics. Where pulling equipment such as a winch
is used, cable tension must be continuously
monitored. This may include the use of a winch
with a calibrated maximum tension or a
dynamometer or in-line tensiometer.

If a lubricant is used, it shall be water-based
as approved by the cable manufacturer and shall
be compatible with the pre-lubricated conduit.
If used, lubricant type and manufacturer shall be
supplied to the Engineer for approval.
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Installation of the fiber optic cable shall also
be in accordance with the manufacturer’s
specifications and recommended practices. Should
the manufacturer’s specifications and/or
recommended practices appear to conflict with any
part of this Specification, the matter shall be
brought to the attention of the Engineer for
resolution.

6. Detector Loop Installation.

a. General.

A slot for installation of induction loop cable
shall be sawed in the pavement in the
configuration as shown on the plans using a power
concrete saw. The cable shall be pushed into the
slot without damaging the insulation. The
location of each detector loop shall be as shown
on the plans or as marked in the field by the
Engineer. See Standard Drawing XIV-17: Detector
Loop Placement.

b. Details.

(1) Detector loop shall be #14 AWG THHN stranded
wire made up of the number of non-twisted
turns, as indicated on the plans, in a
single slot. The wire shall be secured in
the slot using PVC tubing on 4-foot centers
around the loop to prevent floating.

(2) Leads from loop to sensor unit shall be
twisted at 3 turns per foot.

(3) Loop slot shall be ¼” minimum in width, 1 ½”
deep in concrete pavements, 3 ½” deep in
asphalt pavements.

(4) Splices within the loop and loop leads to
the pull box are prohibited.

(5) Loop sealant shall be as shown on the plans.
Sealant shall adhere to either asphalt or
concrete surfaces.
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(6) 3M DBY splice kits or approved equal must be
used to splice the loop wires in the pull
box to the shielded lead wires.

(7) Unless otherwise specified by the Engineer,
slot must be sawed such that the wire does
not turn an angle greater than 45 degrees at
the corners.

(8) Loop wire and sealant shall be installed the
same day the loop is cut to keep rocks and
foreign material off the loop wire except as
approved by the Engineer in consideration of
type of pavement, weather, and disruption to
traffic.

7. Pedestrian Pushbutton Installation. Pushbuttons shall
be located on the signal posts as shown on the plans
or as marked in the field by the Engineer.

E. FINAL CLEANUP

Final cleaning up of right-of-way shall meet the
requirements of Chapter II-G-9, “Cleanup.”

F. LOCAL REQUIREMENTS

Contractor will be required to comply with all applicable
licensing ordinances of the City of Springfield and work
with respect to the project shall be done in accordance
with applicable ordinances.

G. METHOD OF MEASUREMENT

1. Lump Sum Contracts. Plan quantities will be the
method of payment for any traffic signal project
except for differences in these quantities as approved
by the Engineer.

2. Itemized-Bid Contracts. Conduit and cable, except
detector loop cable, will be measured to the nearest
10 linear feet as shown on the plans. Contract
quantities will be used for final payment except for
authorized changes during construction or where
appreciable errors are found in the contract
quantities. The revision or correction will be
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computed and added or deducted from the contract
quantities.

Detector loop cable shall be measured per linear foot
of cable installed, unit price to include cable, saw
cutting, sealant, and installation.

Posts, mast arms, signal heads, pedestrian heads,
pushbuttons, signal controller (including specified
equipment), splice cabinets (including specified
equipment), pull boxes, and power supply assemblies
shall be measured per each.

Concrete for bases shall be per cubic yard of concrete
as specified on the plans.

PC concrete for sidewalks and ramps shall be measured
per square foot.

All other equipment and material shall be measured as
shown on the plans.

H. BASIS OF PAYMENT

No direct payment will be made for any incidental materials
or work required to complete a signal installation unless
specifically provided for in the contract. Any other
incidental work or materials for which no basis of payment
is specifically provided will be considered as completely
covered by the unit prices bid for items included in the
contract. There will be no separate payment for material
on site.

I. TESTING OF SIGNAL EQUIPMENT

After the project is open to normal traffic, the contractor
shall notify the Engineer in writing the date the signal or
signal system will be ready for testing. Upon concurrence
of the Engineer, the contractor shall place the signal or
signal system in operation for a consecutive 10-day test
period. If the signal is to operate independently of other
signals or signal systems, it shall be tested as a single
installation. If the signal is part of a system, the test
period shall not be started until all signals in the system
are ready to be tested. A system shall be tested as a
unit. Any failure or malfunction of the equipment during
the test period shall be corrected at the contractor’s
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expense and the signal system tested for an additional 10
consecutive day period. This procedure shall be repeated
until the signal equipment has operated satisfactorily for
10 consecutive days.

J. WARRANTY

The contractor shall be responsible for the condition of
all material and all work performed as part of this
contract and such material and labor shall be guaranteed by
the contractor and his surety against defective workmanship
and/or material found to be defective in manufacture or
which has been damaged in handling or placement after
delivery for a period of 12 months after acceptance by the
City. Contractor shall repair, replace, or otherwise make
good at his own expense any such defect or failure which
may become evident within the guarantee period, excepting
as may be due to normal use or wear.
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CHAPTER XV. TREE PLANTING

A. TREE PLANTING

1. Scope of Work. The work will consist of furnishing
all labor, equipment, and materials necessary for the
preparation, planting, and mulching of trees specified
in the contract. All disturbed areas around the trees
shall be mulched. Disturbed areas outside of
authorized construction limits shall be seeded and
mulched or sodded as determined by the Engineer, at
the contractor’s expense.

2. Materials. All trees shall be 1.5 to 2.5 inch caliper
measured 18 inches above ground line. Number,
species, and location of trees shall be as shown on
the plans. Trees shall be wrapped with standard
nursery paper from the ground line to the first
branches above the ground line and balled with burlap
wrapping. Fertilizer shall not be used in or around
hole. Mulch shall be composted yard waste or wood
chips, two (2) inches or less in size, placed around
the tree.

3. Construction Requirements. Trees shall not be planted
prior to November 1 nor after May 15 unless authorized
by the Engineer. Holes for the balled trees shall be
a minimum of two (2) feet greater in diameter than the
balled tree and six (6) inches deeper than the depth
of the ball. The hole shall be filled with water
prior to planting and drained before soil is
backfilled around new tree. Fifty percent topsoil and
50 percent peat moss is to be used to fill around and
under the tree and shall be free of rocks greater than
one-half inch diameter and tamped firmly in place. It
is important to note the soil-stained ring on the base
of the tree trunk be a ground level when planted. Two
stakes, equally spaced and opposite each other, shall
be installed two (2) feet from the tree and
appropriate wire affixed around the tree and to the
stakes four (4) feet above and parallel to the ground,
protected so as not to injure or cut the tree, will be
installed to provide stability. Mulch shall be placed
over the entire excavated area for the tree to a depth
of six (6) inches.
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4. Method of Measurement. Measurement will be per each
tree and will include excavation, planting, removal of
spoils, watering, soil replacement, staking, and mulch
and will include one-year guarantee for replacement in
the event the tree dies.

5. Basis of Payment. Payment will be made for each tree
at the unit bid price for each tree. No direct
payment will be made for excavation, planting, removal
of spoils, water, soil, replacement, staking, and
mulching.

B. SPECIAL CONDITIONS RELATING TO PLANTING

If a contractor working on a public project is being
assessed liquidated damages as of May 15 and the project is
completed except for tree planting, the liquidated damages
will cease until the beginning of the next planting period.
The liquidated damages will then be applied based upon the
time it takes to complete the project starting with the 1st

day of November.
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CHAPTER XVI. TEMPORARY EROSION AND SEDIMENT CONTROL

The purpose of temporary sediment control is to prevent sediment
from leaving the construction site. It will be the contractor’s
responsibility to prevent sediment from leaving the construction
site and to remove any sediment accumulation and make any
repairs necessary after each rainfall event. No direct payment
will be made for providing erosion and sediment control.

When construction occurs in low areas where stormwater drainage
will be present, erosion along the channel and in the easement
areas will be a constant problem during wet periods. The
contractor will be responsible to provide whatever methods are
necessary to control this erosion and to prevent sediment from
leaving the site and entering adjacent or downstream properties,
streams, sinkholes, etc. This may require construction of silt
fences, sediment traps or filters, sediment basins, diversions,
temporary ground cover, etc.

Erosion is a natural process; thus, to minimize the effect of
erosion, the contractor will be allowed to only excavate and
fill in areas where the work is taking place. After 15 calendar
days, any exposed soil has to be temporary seeded with Type III
mulch. After a rain event, any washouts also have to be
repaired and reseeded.

The contractor will be required to:

A. RETAIN THE SEDIMENT ON SITE

The contractor shall be responsible to design, provide,
construct, and maintain protection from increased and
accelerated runoff, sediment from erosion, and other
consequences of erosion for all adjacent or downstream
properties, storm sewers, creeks, sinkholes, wells,
springs, channels, etc., that could receive sediment-laden
runoff from the construction site. Straw bale barriers,
silt fences, diversions, sediment traps or basins, or other
methods may be necessary. The contractor shall be
responsible to ensure that stormwater leaving the
construction site does not exceed at settleable solids
limit of 2.5 ml/l/hr at any time. If the discharge exceeds
this limit, then the contractor will have to take immediate
corrective action at no additional cost to the project.
Copies of design and specification guidelines for various
temporary erosion and sediment control methods are
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available for the contractor’s use in the Engineering
Division Office.

B. MINIMIZE THE EXTENT AND DURATION OF EXPOSURE

The contractor shall schedule his work to minimize the
amount of area that is exposed at any given time and to
complete the work in the area as soon as possible so the
ground can be protected with temporary or permanent ground
cover. Clearing and grubbing shall be done in sections as
needed for construction.

C. STABILIZE EROSION SENSITIVE AREAS

The contractor shall provide erosion protection at all
stream crossings or other erosion prone areas that are
disturbed by this operation as soon as possible after
construction is stopped or completed in the area. This
erosion protection shall be one of the three methods
described below. Decisions concerning type of method,
locations, and amounts of erosion control shall be
coordinated with the Project Engineer.

1. Erosion Control Blanket. Erosion control blanket
shall be installed in areas deemed necessary and
suitable by the engineer and in any locations that the
contractor chooses for erosion control. The area to
be covered shall be properly prepared, seeded, and
fertilized before the blanket is applied.
Installation shall be in accordance with the
manufacturer’s recommendations. Blanket must be
maintained until grass growth is sufficient to control
erosion. No direct payment will be made for erosion
control blanket. Manufacturer’s guidelines will be
used for erosion blanket installation.

2. Stone Riprap Facing. Where erosion potential is high
and it is deemed necessary by the engineer, stone
riprap facing shall be placed in accordance with
standard specifications. No direct payment will be
made unless included as a specific bid item. When
made, payment will be by the square yard and only in
areas deemed necessary by the engineer.

3. Repair with Excavated Material. In areas where
crossings are in rocky material, the channel bed and
side slopes may be replaced with the excavated rock,
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or similar material, when deemed acceptable by the
engineer. No payment will be made for this work. If
this method fails to protect the area from erosion,
one of the other methods may be required.

D. PROTECT STOCKPILES

Stockpiles of excavated materials, bedding materials, etc.,
shall be located away from streams protected from rainfall
and/or shall drain to a sediment barrier or trap sufficient
to handle the flow and provide filtration.

E. CONTROL TRANSPORT MUD TO AND ON PUBLIC STREETS

The contractor shall be responsible to control transport of
mud to public streets by constructing temporary gravel pads
at ingress/egress points, by washing the truck tires, or by
other acceptable methods. The contractor will be required
to clean the streets of deposited mud as frequently as
needed as determined by the engineer to keep them usable
and to control dust.

F. CONTROL DUST

The contractor shall provide watering trucks, street
cleaning and sweeping, temporary gravel surfaces, or other
acceptable methods to keep the dust level in the area at an
acceptable level as determined by the engineer.

G. PROTECT AGAINST CHEMICAL POLLUTION

Oil, fuel, or other fluids from construction vehicles or
other chemicals used during construction shall not be
drained, spilled, or disposed of on the construction site.
Empty chemical containers shall be collected and properly
disposed of.

H. PROTECT EXISTING STREAM BANKS

Contractor shall use caution to avoid damage to existing
stream banks at all possible locations. Stream banks and
flow lines that are disturbed shall be restored to as near
original shape as possible and shall be protected from
erosion.
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I. STABILIZE ALL DISTURBED AREAS

All disturbed areas shall be protected from erosion no
later than 15 days after completion or stoppage of work in
the area. This protection may be temporary cover with
mulch or blanket if feasible.

J. INSPECT AND MAINTAIN CONTROL DEVICES

Contractor shall inspect all erosion and sediment control
devices on a weekly basis and after every rainfall event.
Any damages shall be immediately repaired. Devices shall
also be cleaned and the sediment properly disposed of when
needed.

If at any time the contractor is found to be in violation
of these requirements and does not immediately correct the
situation after notification, the City shall have the right
to make the necessary corrections and deduct the related
costs from the amount to be paid to the contractor or bill
the contractor if no payments are being made.
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